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PROPELLER SYSTEMS 


Research 

Design 

Development 

Manufacture 

After-Sales Service 

by 

The de Havilland Aircraft 
Company Limited, nattieia, Herts. 


Telephone: Hatfield 2300 
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| Automatic Test syst 


HAWKER SIDDELEY AVIATION 


32 Duke Street, London S.W.1 
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mon 
Boeing (27 


lhe Boeing 707 prototype, which proved out 
advanced design features of the Boeing 707 
and 720 jetliners, is now at work as a flying 
test bed for the next generation of Boeing 
jets—the three-engine short-range 727. 

The prototype is shown above equipped 
with a fifth engine, conducting exhaustive 


tests of the efficiency and performance of 


side-mounted engines, a feature of the : 
In addition, the 707 prototype is testing new 
high-lift wing flaps, aircraft svstems and 
other design features that will make the 


design feature 


727 the most advanced jetliner of its class. 

Already, one hundred and seventeen 727s 
have been ordered by American Airlines, 
Eastern Air Lines, Lufthansa German Ait 
lines and United Air Lines. Deliveries begin 
in 1963. The 727 will operate from 5,000-foot 
runways with full payload, ser, ingroutesfrom 
150 to 1700 miles. It offers airlines many ad- 
vantages, including components and systems 
that have demonstrated outstanding perform 
ance and reliability in over 300,000,000 miles 
of Boeing jetliner operations. 


MSEOO EMR I 


Second Class Postage Paid at New York, N.Y. 
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BURNLEY 
AIRCRAFT 


PRODUCTS 


, AP a: 


A i 


Suppliers of High Quality 
Gas Turbine Combustion 
components for the Jet 
Engine Aircraft Industry 


BURNLEY AIRCRAFT —* LTD. 


FULLEDGE heap penieg - BURNLEY - a - ENGLAND 


Telegrams: “AIR CRAFT “ Burnley 


REPAIR DIVISION : ae mir WORKS - QUEENSGATE - 
N 
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NEW AUTOMATIC SYSTEM 
FOR TESTING AND INSPECTING 
ALL COMPONENTS 


Latest method combines speed with overall accuracy 





TOBER 196j 













Ty, 


=" 








As we enter the ‘space-age’, the vital checking of each component in 
missiles and piloted aircraft alike would, without the aid of electronic 
computing equipment, be a task of prohibitive length. 

Elliotts announce a major advance in this field by making available 
a range of automatic test equipment. It provides fast and accurate 
check-out facilities for the complex electrical and electronics systems 
of modern aircraft, saving enormously in time and labour. 

From its immediate application to aviation problems, this new Elliott 
automatic test system can be used in any industry for testing and check- 
ing complete or sub-units at any stage of manufacture. 











Via s—O 







Have you chosen your career? 


E/LIOTT 


1 
| | 
| Elliotts are always on the look-out for | 
| bright young science graduates who would | 
like the chance to make some real contri- 
| bution to the development of automation | 
| | 
| | 
| | 
| | 





methods and electronic aids with prospects 
of progressing with a fast-expanding 
industry. If you think this career would 
appeal to you, Elliotts invite you to send 
their Personnel Officer a brief outline of 
your qualifications and interests. 


ELLIOTT BROTHERS (LONDON) LTD. 


AUTOMATIC TEST EQUIPMENT DIVISION 
AIRPORT WORKS - ROCHESTER - KENT - CHATHAM 44400 


Ly A member of the Elliott- Automation Group L ae Gee que Gee Gee eee Gee eee ae ae ae aa J 
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Diamond H SERIES BS RELAYS 
are specified for use on the VC10 


4 pole double throw, double sealed. 
0-10 Amps, 115 V/A.C. or 30 V/D.C. 
A.C. or D.C. operating coils available. 


‘DIAMOND H’ SWITCHES LIMITED. 


Gunnersbury Avenue, Chiswick, London W.4. Phone: Chiswick 6444 (5 Lines) 


ONE OF THE 


AUTOMOTIVE “t= 


PRODUCTS croue VO 


Re 


Rie ie dae ed 


et a 


AUTOMOTIVE PRODUCTS COMPANY LIMITED - LEAMINGTON SPA - WARWICKSHIRE - ENGLAND 
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The world’s most advanced trainer 


The Northrop T-38 is the only operational supersonic twin-jet 
trainer in the world today. It provides an environment in which 
a student pilot can safely master ali the techniques of high 
performance supersonic fiight, including simulation of combat 
Procedures. After completing a full T-38 training schedule, he 


will be qualified to check out in the most advanced single or 
multi-engine aircraft now flying. U.S. Air Force student pilots 


are now flying reg- 
ular training scheo- NORTHROP T-38 


ulés in the T-38. NORTHROP CORPORATION, BEVERLY HILLS, CALIFORNIA, USA 
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Go Continental by Car 
Walter Hutton 


Gives detailed information on everything a motorist needs to know when planning a motoring 
holiday in Europe. Hints on preparing the car, how to avoid the congested routes, mountaineering 
by car, winter sports and information on hotels and roads are a few of the subjects included. 


17s 6d net, by post 18s. 


The Autocar Road Tests—Spring 1961 
By THe Autocar technical staff 


Illustrated reports on the performance of current British and foreign cars including small family 
cars, luxury saloons and enthusiasts’ sporting models. Each report contains a description of the 

car’s behaviour under varying conditions, numerous photographs and plans and a comprehensive ™ 
table of technical information. 


6s 6d net, by post 7s 2d. 


Car Driving As An Art second edition 
S. C. H. Davis of THE AUTOCAR 


For advanced drivers as well as beginners. Does not merely explain how to drive, but covers 

the whole art of motoring. Driving in traffic, in fog, in rain and snow, on ice, foreign touring, 
dealing with passengers, luggage and caravans, and sports car performance are some of the 
subjects dealt with. 


12s 6d net, by post 13s 6d. 


Caravanning and Camping for Motorists 
John Yoxall 


Deals thoroughly with everything essential to the full enjoyment ot mobile caravanning and motor 
camping. Covers such items as choosing a matched outfit ; interior layout ; design and construction; 
undercarriages ; brakes and hitches; lighting and heating; water supply; sanitation; maintenance; 
caravanning abroad; tents and equipment; clubs; and legal matters 


8s 6d net, by post 9s 2d. 


Value-For-Money Motoring 
J. R. Davey 


Specially designed to show the motorist how he can run his car at the lowest overall cost. 

Anybody without much technical knowledge can, by following the directions given, ensure 

greater reliability and longer life for his car, reduce his garage bills appreciably and save himself 
pounds. ‘ 


7s 6d net, by post 8s 2d. 


for the motorist 


Obtainable from all booksellers 


Published for The Autocar by Iliffe Books Ltd., 
Dorset House. Stamford Street, London, S.E1 
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this is 
flying 
time 


the electrical products 
we supply to the 
aircraft industry fly... 


ALL ROUND 
THE CLOCK 


WRITE FOR LITERATURE 


RIST’S WIRES & CABLES LIMITED 


NEWCASTLE - STAFFS 


OO NEWCASTLE, STAFFS 51221/9 
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Stream-Line 
filters for 
trouble-free 
fuel 


The use of Stream-Line filters in the refuelling of aircraft 
ensures the removal of water and solid impurities from the fuel 
enabling complete fulfilment of official specifications. 

Top right is type K, a highly efficient filter consisting of a 
number of specially prepared paper discs compressed by springs 
and mounted on metal rods. 

Fuel passes through the minute interstices between the discs 
leaving solid impurities at the edges. Any water present causes the 
paper to swell, with a consequent increase of back pressure, 
which gives an indication that servicing is needed. 

Bottom left is the Fuel Monitor, designed in conjunction with 
the Shell Petroleum Company Ltd. This is a fully “fail-safe” 
device, consisting of a valve and a water sensitive element, con- 
tinuously sampling the flow of fuel and causing the main valve 
to close if water contaminated fuel is revealed. 

Bottom right is the high-output MC filter, giving what is for 
many purposes an acceptable filtration efficiency at a much 
higher rate than the K type. 

NEW THREE STAGE FILTER. Stream-Line Filters Ltd., 
have recently developed a three-stage filter/water separator which 
uses pleated elements made from paper, fibreglass and nylon to 
remove from aviation fuels all solid impurities and all water, in 
whatever proportions they may arise. 



































STREAM-LINE FILTERS 


for aircraft refuelling 





STREAM-LINE FILTERS LTD., HENLEY PARK 
NORMANDY, NR. GUILDFORD, SURREY 
Telephone: Normandy (Surrey) 3311-3 Telegrams: Edgefilt, Guildford 


A member of the VOKES Group with world-wide representation ~~ 
! 
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SMALLER 


AND SMALLER 


AND EVEN SMALLER STILL! 





. « « NOW AMPHENOL 74 SERIES CONNECTORS 
PROVIDE 12 CONTACTS IN A CHASSIS/PANEL AREA 
OF LESS THAN ONE TENTH OF A SQUARE INCH! 


Modern design requirements in packaged electronic 
equipment are more than matched by the speed and 
scope of Amphenol-Borg connector research and 
development. In aircraft, missiles, computers and 
in instrumentation applications of all kinds, the 
complete reliability of Amphenol-Borg Connectors 
is coupled with outstanding possibilities for drastic 
space and weight economies. 


Year 
Introduced 


Chassis/Panel 
Area for 12 
Contacts 


Series 


The development of Amphenol-Borg Con- 
nectors to altogether new concepts of 
economy in space, weight and size is 
strikingly illustrated right... 





The new 96 Series Connectors are 


just #° square but contain !2 
contacts based on -075” centres. 





i 


Write now for Catalogue IEC 4, a general survey of the 
comprehensive range. 


... the greatest name 


AMPHENOL 


BORG 


... the widest range 





AMPHENOL-BORG LIMITED 
AMPHENOL ELECTRONICS DIVISION 


Victoria Road, Burgess Hill, Sussex. Telephone: Burgess Hill 85616, 
Amphenol Canada Ltd. Toronto 9 Ontario. 
Amphenol-Borg Electronics Corp. Chicago U.S.A. 
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Hamilton Standard pom fly w with West apeceunt s F-104G 


Lockheed’s F-104G Starfighter, multi-mission version of the United States Air Force’s F-104 all- 
weather high altitude fighter, is the newest defense weapon of West Germany. Hamilton Standard 
meumatic starter and afterburner fuel controls have been specified for the West German Air Force 
F-104G power system. These are the same components that have contributed importantly to the 
spectacular performance of the F-104, holder of the world’s altitude record. C In addition to West 
Germany, many other countries will use the versatile F-104G, including Belgium, Denmark, Norway, 


Canada, Holland, Italy and Japan. UNITED AIRCRAFT INTERNATIONAL 


East Hartford 8, Connecticut, U.S. A. 


“ee rons vole 


European Headquarters: 
3/5 Warwick House Street, London S.W. 1, England 
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Plugs and Sockets Circuit Breakers Gupathare hte 
A.N. Connectors Knobs Resistors naam vara ™ 
Relays Filament Lamps Switches 














STEWART AERONAUTICAL SUPPLY CO. 


LTD. 





3 



























Miller Aviation Ltd. 
B.S.S., A.G.S., $.B.A.C. 

A.N. Part, Helvin/Helsyn 
Sleeves and Markers 
Hellerman Tools, etc. 


Electron Ltd. 
Cable Forms 
Looms and Harness 








and Electronic Assembly 


Components by all the leading 
manufacturers of Aircraft and 


Electronic Accessories re 
readily available through the 
SASCO Organisation. 


Write, Phone, or Telex 





} 





THE SASCO GROUP | 


ADASTRAL HOUSE | 
Nutfield, Redhill, Surrey | 
Telephone Redhill 5050 (10 lines) 

Cables SASCO Redhill, Telex 

Telex No. 21433 


| equipment 
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WE ARE 
CONSTANTLY 
JUGGLING... 


with a wide range of new products 
for the aircraft industry. 
Why not take advantage of our 
considerable experience and allow 
us to solve your problems. 
COCKPIT CONTROL KNOBS 
These knobs have been designed 
with a distinctive shape so that they 
are "A recognisable by touch. 


















RADIO SONDE TRANSMITTER 


supplied to British Meteorolo- 
gical Office and foreign Govern- 
ments. 


LINE SOURCE RADIATOR 


consists of 6 10° loudspeaker 
units and associated matching 
in metal cabinet. 


Electronic components, communications 
equipment, meteorolo ical equipment, 
plastic mouldings 


WHITELEY ELECTRICAL RADIO CO. LTD 
MANSFIELD NOTTS. 
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D.E.F. 5011? 


D.E.F. 5011 and many other government specifications call for the use of 
vibration test equipment. Fatigue and resonance search tests are the principal 
applications but there are several more. In fact, vibration equipmentis adesign 
and test facility which is rapidly gaining in scope and importance throughout 
industry. But for all that, the techniques are still comparatively new and, not 
unreasonably, present unfamiliar problems to many manufacturers. 

We specialise in both the manufacture of such equipment and the technology 
ofits applications. Our range is the most complete in Europe. 

lfyou can't meet D.E.F. 5011 or other government specifications requiring the 
use of vibration test equipment. Or if you want to be better equipped to do 


s0...meet us. 
AVA AS 
I UNIIN (os. 01 e3 2).. o. By f_) 


the vibration specialists 





GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND 
Wembley 1200 (8 lines) - Cables: Goodaxiom, Wembley, England 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 
A.R.BOLTON & CO. LTD., EDINBURGH 


GD626 





Vv 
Peak thrust 


8/600A Mk.11 
Peak 
thrust 
300Ib. 


Peak 


eo \ thrust 
5,300Ib. 


VG109 Mk.111 5 
Peak thrust 18,000Ib. 


In addition to the vibration genera- 
tors there is a corresponding range 
of oscillators and power amplifiers 



















Much fluid has flown 
—under bridges, in 
aeroplanes and in 
industry since the 
introduction of 
Saunders Valves. 
And when those fluids 
have been of a 
difficult, delicate 
or hazardous nature 
control has been 
simpler, safer, more 
hygienic by reason of 
the ready adaptation 
of Saunders character- 
istics to the duty 
involved. 
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COMPANY LIMITED 
Aircraft Division : 


BLACKFRIARS STREET, HEREFORD 


Telephone: 3/25 
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Supreme for — 
high flying aircraft 


Airmea boom mounted 
ealioige)*lalelal-eelemlelal-ee elu ms 


Airmed transistor lead 
amplifiers. 


Airmed headset tester 


TELECOMMUNICATION 
HEADSETS AND 
OXYGEN MASKS 


Used by more than 40 airlines and air forces in the 
world including: B.O.A.C. ; S.A.S. ; Olympic Airways; 
Aerolineas Argentinas; Compagina Mexicana ¢ 


Aviacion ; Middle East Airlines ; East African Airlines. 


AIRMED HARLOW ESSEX ENGLAND 
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MINIATURE RATE GYRO 
























































MACH METER ai a eee ed Ce (ora ATTITUDE INDICATOR 








AIRCRAFT DIVISION 


Hi ah WEY MAE Es. 
. Pp Louis Newmark Ltd., Vulcan Way, New Addington, 
é Surrey, England. 











2nd LINE TEST SETS 
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We have recently purchased the most comprehensive 
stock of D.C.3 & C.47 
spares available 
to-day 





BUY DIRECT FROM 
THE STOCKISTS 
WITH THE STOCK 








Stockists of Exhaust parts 
and Hydraulic components, 
instruments, plugs, sockets, 
together with all consumable 
parts. 


24HOURA.O.G. SERVICE 


AIRCRAFT ACCESSORIES LTD. 


For all enquiries contact 
Mr. Brett or Mr. Thornton 38-40 PEABODY RD., FARNBOROUGH, HANTS. 


Phone: Farnborough (Hants) 3300 








EMERGENCY 24 HOUR A.O.G. SERVICE: Phone Deepcut 224 or 29 








Soo 


CLEAN AIR FOR 
} PRECISION ASSEMBLY 


We manufacture .. ~- 







HIGH GRADE 
SPECIAL PURPOSE 
RELAYS TO CUSTOMERS’ 
OWN REQUIREMENTS 


John Bass Ltd. manufacture and supply a 
wide range of equipment for providing clean 
‘ 





air to industry. 






For delicate high precision assembly work, 
the range of ““BASSAIRE” glove boxes and 
pressurised assembly cabinets provides an 










ultra clean working atmosphere. Cabinets are 
available to be used either singly or as an 
PLUGS, SOCKETS | assembly line. 
WIRING FORMS Ae , 
CONNECTOR SETS JOHN BASS LTD., CRAWLEY, SUSSEX 
SBAC WIRING SYSTEM 
SINGLE POLE AND DOUBLE POLE All enquiries to:- 
SWITCHES, ALSO ADMIRALTY 
PATTERN SAFETY SWITCHES B.M.B. (SALES) LTD. 
ADMIRALTY PATTERN KEY SWITCHES Sole Selling Agents 
—E.'1.0. AND A.R.B. APPROVED BOSCOBEL, HIGH STREET, CRAWLEY, 
C.W.C. EQUIPMENT LTD. SUSSEX 
ACORN WORKS, KINGS GROVE, MAIDENHEAD, BERKS. Telephone: CRAWLEY 1030 (9 lines) 
MANUFACTURING ELECTRICAL ENGINEERS 


TELEPHONE: MAIDENHEAD 2275-6-7 
Illustrated Catalogues available on request 











me 











— Of ee ee o- 





| 
{ 
| 
} 


A A lt tt ttt 


tl te 





$OcToBER 1961 






FLIGHT 








ANNOUNCING A 
NEW INTERNATIONAL 





measurement 





JOURNAL FROM and 
vere) ai dae) 





THE ILIFFE GROUP 





couTents 


Measureme and Caneel 


measurement and control ane 


To be published monthly beginning January 1962 





Instruments, systems, methods... 
of industrial control 


MEASUREMENT AND CONTROL—first issue January 1962—is designed for those responsible 
for the choice, installation, operation and maintenance of automatic control equipment in 
all branches of industry. 

Each month, MEASUREMENT AND CONTROL will report, analyse, and interpret in a practical 
down-to-earth manner the world’s latest installations, instruments, equipment, systems— 
every facet of this new major science. 

Produced by highly qualified engineers, writers and Iliffe’s unique team of illustrators, 
MEASUREMENT AND CONTROL is a progressive journal for progressive people. In a world 
of fiercely growing competition it will be a major influence in the progress of large and 
small organizations to higher peaks of more efficient production. 


a new journal from ILIFFE — world leaders in technical and specialist publishing 





SECURE THIS NEW SERVICE FROM THE BEGINNING — POST TODAY 





To ILIFFE Production Publications Ltd 0 = — ; 
Dorset House, Stamford Street, London SEI 12 issues including postage £3. 0.0. 
[_] U.S. and Canada $9 . 50. 
Please enter my subscription as indicated (Tick [_] Special student rate (for 
appropriate box on right). registered students and 
apprentices only £1.10.0. 


I enclose remittance for _ 





Three years (overseas only) 
saving the cost of 12 issues 








ome - at ac [_] 36 issues including postage £6. 0.0, 

Company es a [_] U.S. and Canada $19.0. 
7 Multiple orders from the same Company 

Re enjoy a bulk discount rate: 





i.e. 3-10 subscriptions, 10%; 
over 10 subscriptions, 20%. 











| 
| 
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C. Junction Box UA 6053 — 1 off 





B. Cabin Address Amplifier 
UA 6070 — 1 off 


D. Cabin Address 
Pre-Amplifier UA 6001 —1 o# 





A. Station Box UA 6014/1 — 2 off 
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YOU'LL FIND ULTRA 


COMMUNICATION CONTROL, INTERCOM & CABIN ADDRESS 


The versatility of Ultra Type UA60 Communication control and intercom equip- 














in the ment is clearly indicated by the variety of aircraft for which it has been specified, 

ses ranging from the Westland Scout helicopter, with seven services, to the Short 

Bros. and Harland Belfast transport aircraft with thirty-one. And it is equally 

WESTLAN D suitable for American and British radio installations. Audio diffusion amplifiers 


range from a 2-watt cockpit address type—with integral, but detachable, speaker 


sco U ? * —to a60-watt unit developed for use in the Vickers VC10 passenger address system. 


* Announcement by courtesy of the Saunders Roe Division of Westland Aircraft Limited 


Please send for brochure 
U] ay RA ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON -: W3:- Telephone ACOrn 3434 





COMMUNICATIONS - CONTROL AND INSTRUMENTATION - AUTOMATIC BUSINESS EQUIPMENT 


—— 
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ENGINE 
TEMPERATURE and VIBRATION 
VONITORS 


Give immediate warning of incipient defects. Highest order of reliability. Used for 
pre-flight checks, continuous in-flight monitoring and routine maintenance. 


sOcToBER 1961 





ENGINE CONDITION ANALYSER 


The Engine Condition Analyser provides a CRT 
display of temperature and vibration, using solid 
state high speed switching, in a form that can be 
assessed at a glance or measured accurately by the 
calibration arrangements provided. 

Temperature indications from thermocouples are 
displayed on the upper cRT against a base line 
representing datum temperature. Datums are pro- 
vided for Take-off, Climb, Cruise and Descent. 

The amplitude of vibration is shown by taking levels 
from up to 8 transducers and displaying them on 


the lower CRT. 





Amplifier/scanner unit may be mounted in any 


suitable place in the aircraft. 


ENGINE VIBRATION INDICATOR 
The Engine Vibration Indicator has appli- 


cation where vibration information only is 
required. Vibration levels are indicated on 
meters, excessive vibration operating a 
warning lamp which remains alight until 
reset. 

Amplifier containing up to 4 channels is 


contained in } ATR case. 


% The indicating meters, warning lamps and reset buttons can be supplied separately. 


ULTRA 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION : AUTOMATIC BUSINESS EQUIPMENT 


ss 


Please write for further information 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE: LONDON - WS: Telephone ACOrn 3434 
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Ordered by leading Airlines 


News about the Avro 748 travels fast. 
Leading airlines such as Skyways, 
BKS Air Transport, Aden Airways, 
and Aerolineas Argentinas have 
chosen this remarkable new aircraft. 


The Avro 748 is ideally suited to the 
requirements of the short-haul operator. 
At low first cost it offers airlines 
economy of operation, more flights, 
quick turnround, greater profit margins. 


Powered by two Rolls-Royce Dart turbo- 


prop engines, this hard working aircraft 
is extremely adaptable and versatile. 


Carrying up to 48 passengers and their 
baggage, it can operate from 

existing short airfields. 

Operating costs are surprisingly 
economical, and maintenance costs are 
kept to an absolute minimum by easy, 
speedy accessibility and the use 

of proven components. 


All good reasons why go-ahead airlines 
are choosing the Avro 748. If you would 
like more facts—and there are plenty 

of them—about this truly remarkable 
aircraft, write to: 


32 Duke Street, St. James's, London S.W.1 
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From 1920... 


HETHER one considers history as bunk, as a bore, or as the spice of 
life (as, apparently, do many of our readers), one must concede 
that the writing of aeronautical history in post-war years has had some 
phenomenal aspects. In our own journal, articles about the past have often 
engendered a wider interest (and certainly more correspondence) than have 
present excitements and challenges or future prospects and possibilities. These 
contributions have not sought to attract the jackdaws nor the “nitpickers” 
(by whom our Roger Bacon has been publicly grilled). They have been 
directed towards those scholarly browsers who ruminate on the luscious fodder 
provided by the Gibbs-Smiths, Bruces, Taylors, Jacksons, Thetfords, Greens, 
Frickers, Roberstons, Lambertons and Cheesmans of this world. 

The explanation of this remarkable interest is that most of what has been 
printed in recent years has not been “old stuff” at all, but new, and often 
significant, material. The latest contribution—Hawker Aircraft Since 1920, 
by Francis K. Mason*—is a work of special importance because it has a 
particular bearing on the present. There are two reasons for this. First, the 
influence of continuity of leadership, so strikingly manifest in the products and 
projects of the thirty-five years during which Sir Sydney Camm has directed 
the Hawker technical team. Second, the nature of certain projects that were 
axed, for reasons valid or dubious, at an advanced stage of their evolution. 

It has been said that, notwithstanding the excellence of their design and 
construction, and their vast international success, Hawker aeroplanes have 
departed relatively little from conventional practice. This is more apparent 
than true, and may be explained by the fact that types which have attracted 
almost universal demand (notably the Hart and Hunter variants) have some- 
times prejudiced construction of new, unorthodox designs. 


.». tO 1127 


It is true that the design office of every great aircraft builder must always be a 
limbo and a cemetery as well as a springboard for tomorrow. But it can 
equally be said that Hawker projects interred in recent years have exhibited 
features remarkable even by present standards. Thus, turning the pages of 
Mr Mason’s book which illustrate the diversity of projects (and ogling an 
exquisite “Gemini replacement” of 1947), one discovers the P.1083, a super- 
sonic Hunter development (construction abandoned 1953); the P.1091 delta; 
the P.1098 short-haul swing-tail feederliner; and the P.1121 strike aircraft. 
By the end of 1957 much of the structure of the P.1121 (Mach 2.5) was complete, 
and work continued until 1958, when it became apparent that Air Ministry 
requirements could not be met. It is contended at Hawkers that this very 
advanced aeroplane would have contributed much useful information for the 
TSR.2 programme. 

But what is needed now is not so much reflection on the past as focus on the 
present—on the P.1127 VTOL strike aircraft, a Hawker design not merely 
unorthodox, but truly revolutionary. Of this aeroplane the Minister of 
Aviation has said: ““What I have seen is a wonderful beginning to the Ministry’s 
development programme for this exciting aircraft. I am particularly pleased 
at the progress which is being made in view of the prospects of collaboration 
with other NATO countries on this project.”” We must hope that the Minister 
will continue to express his excitement and pleasure in tangible form. 


Hawker’s latest could be Hawker’s greatest. 
* Putnam. 63s net. 











526 


FROM ALL 


Westland-Boeing Agreement 


SIGNING of a ten-year agreement between Westland Aircraft and 
the Vestol division of The Boeing Co, in connection with the 
Boeing-Vertol 107 twin-turbine transport helicopter, was announced 
yesterday. It gives Westland the right to provide servicing support 
for the 107 in Great Britain and also entitles them to manufacture 
and sell 107s in Great Britain and “certain territories abroad.” 

he servicing and manufacturing work will be spread within the 
Westland Group, utilizing “to the fullest extent” the Bristol 
division’s tandem-rotor experience. Initial production would be 
for sale in Great Britain, but it is also expected that substantial 
export markets will become available to Westland by virtue of this 
association. 

The Boeing-Vertol 107 helicopter can be powered either by the 
de Havilland Gnome or the General Electric T58-8. It is antici- 
pated that the Gnome engine would be used in any production of 
the 107 by Westland. 


Eight Months’ Exports 


TOTAL overseas sales by the British aircraft industry during the 
first eight months of 1961 were £109m, of which £45m were dollar 
sales. This eight months’ total was £10}m more than for the same 
period last year; it represents an annual figure of £1634m. Engine 
sales, at a record £57.7m, were £74m up on the equivalent 1960 
figure. The January-August total, £109,120,682, was made up as 
follows: aircraft and parts, £46,318,316 (aircraft £29,656,983 and 
parts £16,661,333); engines, £57,697,981; electrical equipment, 
£2,574,599; instruments, £1,873,457; tyres, £656,369. Largest 
buyer of aircraft and parts, and of engines and parts, was Canada, 
spending £15,451,607 and £12,842,550 respectively; second largest 
buyer was the United States, spending £5,893,379 on aircraft and 
£10,935,984 on engines. 

The August exports total was £14,074,277, made up as follows: 
aircraft and parts, £6,362,783; engines and parts, £6,886,072; elec- 
trical equipment, £441,382; instruments, £288,849; and tyres, 
£95,221. 


Electricity and Reliability 


AT the second Electrical Engineers’ Exhibition dinner in London last 
Thursday, the first speaker was Air Marshal Sir Herbert Spreckley, 
Controller of Engineering and Equipment at Air Ministry. He 
stressed that reliability was now the key factor in aircraft electrical 
and electronic equipment. Up to 400 h.p. were now being bled 
from the engines of military aircraft for electrical power and the 
aircraft were being controlled more and more by electronics. In 
ten or 12 years supersonic transports would be flying the Atlantic, 
with all the problems of booms, radiation and transonic pheno- 
mena. The RAF had got supersonic flight now with the Lightning 
and “‘we are getting our headaches.” 

Unreliability required multiplication of systems and consequent 
complexity and loss of payload. Air Marshal Spreckley was evidently 
delighted with a new navigation aid containing a complex computer 
but having a guaranteed mean time to failure of 150hr—he may 
have been referring to the Autonetics—Elliott Verdan. This relia- 
bility had required five years of development work. Quoting 
Service statistics, the speaker noted that during 1959 major electrical 
failures in RAF aircraft had occurred 0.01 times per 10,000 flying 
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hours whereas hydraulic failures had averaged 0.18 per 10,000hr. 
Only one electrical failure had been disastrous, but minor electrical 
faults had been 8.5 per 10,000hr while equivalent hydraulic faults 
had been 5.3. Better aircraft electrics were a primary requisite for 
any future advance in aviation. Greater reliability would be difficult 
to provide, but it simply had to be done. 

The dinner was intended to publicize the eleventh Electrica} 
Engineers Exhibition, to be held in London next March. The 
special theme, announced by Mr R. F. Mathieson, chairman of 
the Electrical Engineers (ASEE) Exhibition Ltd, is to be Electricity 
in Aviation. Guests from more than 50 countries attended the dinner. 





THE MEN WHO CAME TO DINNER: Gathered at a Royal Aero Club 
House Dinner last week are three of Britain's best-known airline captains. 
Left to right: Capt A. S. Wilcockson, OBE, AFRAeS, FIN, FRGS, Capt 0. P. 
Jones, CVO, OBE, FRGS, FRAeS, Capt J. C. Kelly-Rogers, OBE, FRAe&S 


Max Millar Retires 


THE retirement is announced of Max Millar, chief of editorial 
artists, Associated Iliffe Press Ltd. He is known to many readers 
not only for his own superb “cut-away” drawings of aircraft and 
engines, but for the influence of his work on the productions of his 
associates, notably Arthur Bowbeer and Frank Munger. Mr 
Millar was the originator of such drawings, for which several 
lliffe journals have long been famous. During his 47 years’ service 
with Iliffe he has produced thousands of drawings of cars, aircraft, 
motor cycles, commercial vehicles, yachts, radio and television 
apparatus, machinery, power stations and nuclear engineering 
installations. 

Mr Millar’s early experience was gained with a number of 
commercial art firms. He joined Iliffe in December 1913 as tech- 
nical illustrator to The Autocar and Light Car, and subsequently 
formed the editorial artists’ department in which he trained so 
many fine illustrators. His full-colour drawing of Calder Hall 
nuclear power station hangs in the Science Museum in London, 


THE HIGH AND THE MIGHTY: Left, the “crane” development of the 

Soviet Mi-6 turbine-powered helicopter which is reported to have lifted 

a record load of 33,276lb to a height of 7,220ft. Below, the Mi-6 (to- 

gether with its crew) which earlier averaged 199 m.p.h. over a distance of 
between 10 and /5 miles 
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and HM King Haakon of Norway asked him to take the drawings 
of the Norge, the Norwegian royal yacht, to Norway so that he 
could see it personally. HRH The Duke of Edinburgh inspected 
the original drawing of the Cutty Sark, commissioned for Yachting 
World, at a personal interview. The most notable of Mr Millar’s 
aeronautical drawings were, perhaps, those produced during the 
late war, among which he regards that of the Rolls-Royce Merlin as 
his best. 

Max Millar, who is 70, will be succeeded by Arthur Bowbeer, his 
associate for the past 21 years. 


Fokker’s Overseas Recruitment 


REFERRING to their need to recruit skilled labour abroad (this 
page, last week), Fokker stress that their need to do this is dictated 
by the necessity to keep Friendship production running at its present 
rate, while work on the company’s major military commitment— 
the F-104G Starfighter—increases. 

Under the Fokker-Breguet agreement Breguet are to build certain 
F.27 Friendship components in France—the fuselage, with the 
exception of the forward section; the tail unit less leading edges; 
and ailerons and flaps. Under present terms of the agreement, 
Breguet are to build these parts for all aircraft up to the 160th 
production Friendship. 





AT FURSTENFELDBRUCK, near Munich, recently are seen, left to right, 
Derek Whitehead, chief test pilot of Blackburn Aircraft Ltd, Herr Strauss, 
the West German Defence Minister, and General Major Panitzki, Chief 
of the German Flying Training Command. Mr Whitehead had been 
demonstrating the Buccaneer, which, on its return to Brough, was 
followed by two Noratlas freighters with personnel and equipment 


RAE Farnborough Changes 


TWO staff changes have been announced by the Royal Aircraft 
Establishment, Farnborough. Dr P. B. Walker, CBE, MA, Php, 
FRAes, who became a Chief Scientific Officer (Individual Merit) at 
the RAE in 1955 has been appointed Special Consultant to the 
Director of the establishment. With this appointment he ceases to 
be Head of the Structures Department, a post he has held since 1945 


ON TARGET at Tarrant Rushton Airfield, Dorset: members of the US/ 
Canadian sub-group “‘H’’ of the tripartite target panel committee visiting 
Flight Refuelling Ltd during a two-week tour of UK companies involved in 
the development of targets. Fourth from the left is Sir Alan Cobham, the 
company’s chairman and managing director. At rear is a Meteor U.16 
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GALAXY: Lockheed Starfighters of three nations fly together over Southern 
California. From front to rear they are a German F-104G, a Canadian 
CF-104 and a Japanese F-104J 


and in which he is being succeeded by Mr R. J. Atkinson, BE, DIC, 
FRAes. Mr Atkinson, an Australian, joined the RAE in 1940 after 
being with Fairey Aviation at Stockport. Since 1955 he has been 
Head of the Fatigue Division of Structures Department at Farn- 
borough. 


C. G. Vokes Retires 


AFTER nearly 40 years since he “began to realize the slow but 
deadly effect of dust and dirt on machinery,”’ and began to provide 
the answer, C. G. Vokes, Mimeche, FRAeS, MSAE, has retired from 
active business life. Now in his 70th year, he relinquished his posi- 
tion as a director of the Vokes Group Ltd in June this year and at 
their annual general meeting on September 22 was presented with a 
silver salver. 

Filters made by the company played an important part in pre- 
venting dust and sand hampering aircraft and tanks in Middle East 
operations during the war, and Cecil Gordon Vokes has become 
well known as one of Britain’s foremost exponents of filtration. He 
founded the business which bears his name in 1921, and in 1936, 
when it was made into a public company, became managing director. 
He retired from this position in 1946. 


IN BRIEF 


Dr John Morris and Mr Bruce Harrison, who have been flying the 
vintage Monospar ST-12 from Australia to Britain (see picture, Sport 
and Business, page 559), arrived at Biggin Hill last Saturday. 


The number of people employed in “aircraft manufacturing and re- 
pairing” during June 1961 was 298,800. 


The Association of British Aero Clubs and Centres annual dinner, 
announced for November 3 at the Waldorf Hotel, has been postponed 
and will now be held there on February 9 next year. 


_ The North American X-15 rocket research aircraft is featured in the 
film X-15, being released next month. Sequences were shot at Edwards 
AFB, Cal. 


A $6,639,880 (approximately £2,368,400) production contract for 
Hiller H-23D Raven helicopters has been placed for the US Army 
through the Navy Bureau of Weapons. The company’s president, 
Stanley Hiller, Jr, has commented that with the new order, plus com- 
mercial activity, Hiller helicopter production “will reach a level equal 
to that of the Korean War peak.” 


Grumman and Convair (Fort Worth) are teaming up to enter the 
USAF/Navy ““TFX” competition. This TFX specification is hoped to 
lead to a V/STOL tactical strike fighter suitable to both Services; but 
the USAF insistence upon a very great ferry range is likely to lead to 
an aeroplane weighing about 80,000Ilb, which is too much for Navy 
carriers. Users are expected to be Air Defense Command, Tactical Air 
Command, the Navy and the Marine Corps. 


It is reported that EI Du Pont de Nemours and Co Inc have bought 
the US rights to new chromium allows developed over a long period in 
the Australian Department of Supply’s Aeronautical Research Lab- 
oratories and the Defence Standards Laboratory. The Australian 
Supply Minister, Mr A. S. Hulme, is quoted as saying that Du Pont 
paid “substantial sum” for the rights, and would produce the alloys 
commercially, chiefly for aero engines. 
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Symbolic of an earlier era, the 
yellow Vickers VA-I hovercraft is 
accompanied on trials in the Solent 
by a launch bearing a red flag, and 
is restricted to operation in visibifj. 
ties of more than half a mile. 
power is provided by a Gipsy 
driving, through a clutch and belt, 
cardan shafts to fore and aft lift 
fans. The propulsion engine is ¢ 
Continental flat-four driving a fixed. 
pitch propeller. Individual o 

are provided for pilot and observer, 
but the engines are left uncowled 


HOVERCRAFT NEW GENERATIONS AHEAD 


the Solent in 1959, British interest in hovercraft has been 

steadily quickening. Under the auspices of Hovercraft 
Development Ltd as a benevolent co-ordinating authority, the 
design of surface-effect vehicles has been carefully nurtured, so that 
only three years after the birth of the SR-N1 a whole family of 
complementary craft is coming into being. 

Last week it was the turn of Vickers-Armstrongs to demonstrate 
the results of some of the effort which they have been putting into 
amphibious vehicles, and to outline the project work which may 
lead them, more rapidly than any other hovercraft manufacturer, 
to the first goal of current development—commercial scheduled 
services by an established operator. 

For the better part of a year the South Marston firm has been 
experimenting with a simple research vehicle designed to explore 
the technical aspects of hovercraft development. By no means as 
refined in concept as the SR-N1, the VA-1 is a simple laboratory 
tool designed to be rapidly modified for empirical experiment. 
As such, it must offer more scope for the development of lift 
curtain systems, stabilizing devices and cushion controls than was 
easily possible with the SR-N1; and by the interchange of informa- 
tion through Hovercraft Development many of the lessons learned 
from the first Saunders-Roe vehicle should be available to Vickers- 
Armstrongs (South Marston) for re-assessment on VA-I. Above 
all, this 3,500Ib platform is paving the way for VA-3, a passenger- 
carrying hovercraft which is now under construction. 

With applications already before the Air Transport Licensing 
Board for hovercraft services, commercial pressure for a practical 
load-carrying vehicle is the spur to development for all members of 
the hovercraft club—Vickers, Saunders-Roe, William Denny, 
Britten-Norman and Folland. Saunders-Roe at least seems attrac- 
ted, with the SR-N2, to naval and military hovercraft applications, 
and Folland to vehicles which operate overland, so that it may be 
Denny’s sidewall craft or Vickers’ VA-3 or VA-4 for which com- 
mercial orders for a hovercraft ferry are first placed in any quantity. 
This will be the second great milestone in the story of hovercraft. 

Meanwhile, technical problems still have to be solved, particu- 
larly recovery and recirculation of static air, and the still difficult 
problem of effective control at low speeds. Much thought has been 
given by Vickers to recirculation and spray control, as wind-tunnel 
models, water spray rigs and VA-1 itself give evidence; outriggers 
and spray guides as now fitted to VA-1 appear to have virtually 
solved the spray problem. But dust and spray ingestion are dif- 
ficulties still associated with recirculation ducts, so that this effective 
method of energy recovery is still largely a laboratory solution to 
increased efficiency. 

After seeing Vickers’ careful background work to cushion and 
curtain development, VA-1I’s control system seems surprisingly 
crude. No sensitive fore-and-aft control is provided, as in SR-N1, 
and all turning movement is provided by aerodynamic rudders 
operating in the slipstream of a 90 h.p. Continental engine. As 
propulsive thrust must be zero when VA-1 is hovering, the vehicle 
is particularly susceptible to side gusts and wind drift, and only 
when its momentum is high does control seem reasonably effective. 
Another disadvantage of the simple system used is that momentum 
is only destroyed by the drag of the structure, or by reversing 
direction of the whole craft to bring it to rest. 

None of these difficulties is insurmountable, and VA-3 is to have 
a much more sensitive control arrangement using twin reversible- 
pitch propellers—a system shown to be successful in principle on the 


| She since Saunders Roe first demonstrated their SR-N1 on 


First glimpse of the VA-3, due for hover-out next spring. This hovercraft, 

a ten-tonner, will carry a payload of 24—26 passengers at a cruising speed 

of 60 kots and a hover height of up to eight inches. Pairs of Turmo 603 
shaft turbines provide power for lift and propulsion 


CC-1 Cushioncraft constructed by Britten-Norman. Two other 
development studies for which VA-1 is being used are investigations 
into length/beam ratio, and the use of spoilers in the efflux duct for 
lateral and pitch control. It was found on the SR-N1 that a con- 
siderable length of air curtain had to be sterilized to overcome the 
natural stability, but the spoilers on the Vickers craft are said to be 
fully effective. 

All this development work should pay real dividends in the 
design of the “operational research” craft VA-3, the structure of 
which is now about one-third complete. Still, although too small to 
operate over wave heights greater than about two feet, and thus 
likely to be confined to service in estuaries and rivers, VA-3 could 
operate a passenger ferry where, because of sandbanks or tidal 
waters, none has been possible before. Given a route where sub- 
stantial savings in overland distance are possible, the unknown 
variable of cost per seat-mile might conceivably look attractive. 
But it is the larger, third and fourth generation of hovercraft to 
which designers and operators are looking for the full potential of 
Mr Cockerell’s invention to be realized; and Vickers are now 
working on VA-4, a car-ferry hovercraft of about 100 tons all-up 
weight and a hover height of 3ft, and VA-5, a 500,000Ib vehicle 
capable of overwater operation. No time-scale is attached to these 
projects, but the thinking behind them is outlined in the following 
Vickers statement: 

“For the type of seas likely to be encountered on unprotected waters 
hovercraft sizes of from 100 to 1,000 tons should be considered. Such 

(Concluded on page 564) 








VA-! VA-2 VA-3 VA4 

Length 25ft 28ft 4in 52ft 6in 173ft Oin 
Beam 13fe 14fc 10 in 25ft Oin 58ft Oin 
Powerplant 

life Gipsy Major | 2) light 2 Turmo 603 

>aircraft 

propulsion Continental 1) pistons 2 Turmo 603 
Max weight 3,500Ib 22,000ib 100 tons 
Payload 2 crew 4p gers | 24p gers 30 tons 

or 4,000ib cargo 
Cruise speed 35—40ke 40ke 60kt 70-B80kt 
Hover height 4.lin 8.5in 8in 3ft 
Range/endurance ighr 87 n.m. 260 n.m. 
Remarks research transportable | commercial commercial 
vehicle demonstrator 
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BIGGEST-EVER SPACE MEETINGS 

Speakers from Bristol Siddeley Engines, Hawker Siddeley Aviation, 
de Havilland Aircraft, the College of Aeronautics, Manchester 
University and the Nuffield Radio Astronomy Laboratories are 
among those presenting papers at the 12th Congress of the Inter- 
national Astronautical Federation, being held this week in Wash- 
ington, D.C. The extremely full programme includes both formal 
lectures and panel discussion sessions and, in addition to the main 
congress proceedings, the fourth Colloquium on the Law of Outer 
Space will be held simultaneously under the auspices of the Inter- 
national Institute of Space Law. The first meetings of the Inter- 
national Academy of Astronautics are also scheduled. 

The Congress was due to be opened on Monday last, October 2, 
and is due to finish on Saturday, October 7, with a visit to the 
NASA Goddard Space Flight Center. The intervening days were to 
include technical sessions devoted to space propulsion, astrody- 
namics and guidance, energy conversion, exploration of the solar 
system by radar and radio astronomy, bioastronautics, trends in 
combustion research, high-performance combustion systems, space 
communications, vehicles, instrumentation and structures. 

British papers on the programme included Propulsion of the 
Final Stage of a Satellite Launcher Using Liquid Hydrogen as Fuel 
by A. W. J. Mottram, Bristol Siddeley Engines; An Examination 
of the Characteristics of Propulsion Systems for Inter-orbital 
Transfer by P. A. E. Stewart, Hawker Siddeley Aviation; discus- 
sion on astrodynamics and guidance, and on radar and radio- 
astronomy exploration of the solar system by Zdenek Kopal of 
Manchester University and J. H. Thomson of Jodrell Bank; 
Blue Streak as First Stage of a Satellite Launcher by G. K. Cc. 
Pardoe, de Havilland Aircraft Co; and Review of Recent Studies of 
Crack Propagation by A. J. Murphy, Principal of the College of 
Aeronautics, Cranfield. 

The Congress is organized by the American Rocket Society, 
whose own annual meeting and “Spaceflight Report to the Nation” 
is being held in New York during the week following the Washing- 
ton meeting. The ARS conference includes the formidable total of 
245 papers, presented at no fewer than six simultaneous sessions for 
five days beginning on Monday, October 9. Special panel discus- 
sions devoted to the vehicles, missions and global effects of space- 
flight will be held, and one evening session is devoted to a critical 
evaluation of the US and Soviet space programmes. The contri- 
butors to this evaluation will be Arthur Clarke, past chairman of 
the British Interplanetary Society; James H. Doolittle, chairman of 
the Board of Space Technology Laboratories; Arthur Kantrowitz, 
vice-president of Avco; F. J. Krieger of the Rand Corporation; 
and Wernher von Braun, director of the NASA George C. Marshall 
Space Flight Center. 


booster may take place later this month 


In connection with the ARS meeting an astronautical exhibition 
is to be held in the New York Coliseum during October 9-15. 
Some 250 organizations are expected to exhibit their latest develop- 
ments in spaceflight, including a NASA Mercury capsule, cutaway 
versions of the Saturn/Apollo combination, United Technology’s 
large conical segmented solid booster, General Electric’s Advent 
satellite, Aerojet General’s Titan 2 segmented solid booster, a 
cutaway version of General Motors’ projected electrical power 
unit for space travel and other advanced propulsion systems. 

Both the IAF Congress and the ARS Meeting and exhibition are 
being covered by Kenneth Owen of Flight, whose reports from 
Washington and New York will begin in next week’s issue. 


TWO MORE COUNTY-CLASS SHIPS 


On September 29 the Admiralty announced that contracts had been 
placed for the two new County-class guided-missile destroyers first 
mentioned in the Navy Estimates and initial statement on the 
Seaslug 2 missile (Flight, June 15, page 824). The new ships will be 
built by Vickers-Armstrongs (Shipbuilders) of Newcastle, and 
Fairfield Shipbuilding and Engineering Co of Govan (Glasgow), 
and the contracts placed with these firms (apparently exclusive of 
the guided-weapon and electronic installations) are together valued 
at approximately £14m. The two ships, which have yet to be 
allotted names, will be the first designed from the outset to be armed 
with Seaslug Mk 2. This will have a very considerably increased 
performance compared with Seaslug 1, and will be retrospectively 
installed in the four earlier County-class ships. 

The latter are all well advanced in construction. First to be 
launched was Devonshire (Cammell Laird, Birkenhead), which 
should commission in the Royal Navy next summer. In the autumn 
of next year Hampshire (John Brown, Clydebank) will be commis- 
sioned, and Kent (Harland & Wolff, Belfast), which was launched 
on September 27, should join the fleet in 1963. The fourth, the 
London (Swan, Hunter & Wigham Richardson, Wallsend), has yet 
to be launched. 


NEW SPACE FORCE SUGGESTED 

The creation of a US Space Force as a fourth military service was 
proposed last month by Brig-Gen Don Flickinger, who retired on 
August 31 from the post of deputy for bioastronautics to the 
Commander of USAF Systems Command. Gen Flickinger, who 
recently visited the Soviet Union, said that the USA was a genera- 
tion behind the USSR in science and technology, and that it would 
take 30 years for the USA to catch up with Russia in the field of 
space medicine. The most critical problem in manned spaceflight, 
he suggested, was that of ambient ionising radiation caused by 
solar flares and more distant unidentified sources. The general 
commented that he was certain that the Soviet Union would be the 
first country to land a man on the Moon. 


This firing of a Titan | 
ICBM, described as 
the first weapon-system 
launch of the missile 
from a silo-lift laun- 
cher, took place at Van- 
denberg Air Force Base 
on September 23. This 
launch installation is to 
serve as a training site 
for missile crews of 
Strategic Air Command 
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This impressive night picture shows the first Saturn launch vehicle on 
the pad at Complex 34, Cape Canaveral. First firing of the massive 
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MAJOR NASA REORGANIZATION 


Important changes in the organizational structure of the National 
Aeronautics and Space Administration, together with new high- 
level appointments, were announced on September 24. The main 
effect is to place new emphasis on four major areas: 

(1) Manned spaceflight, including lunar exploration. 

(2) Space sciences, in terms of unmanned scientific investigation of 
space, the Moon and the planets. 

(3) Practical applications of space technology, including operational 
weather and communications satellites. 

(4) Advanced research and technology in both aeronautics and 
space. 

The names of three of the four men who will be responsible for 
these areas, with effect from November 1, were announced as: 

Mr D. Brainerd Holmes, general manager of the Major Defense 
Systems Division of RCA, to be director of the Office of Manned 
Spaceflight Programs; Dr Homer E. Newell, deputy director of the 
NASA Office of Spaceflight Programs, to be director of the Office 
of Space Sciences; and Mr Ira H. Abbott, director of the Office of 
Advanced Research Programs, to be director of the Office of 
Advanced Research and Technology. The fourth appointment has 
yet to be made. Programme office directors will report to NASA’s 
associate administrator, Dr Robert C. Seamans, Jr. 

Within his particular programme area the director of each of these 
four offices will have overall responsibility for the various projects 
being carried out by the space administration. The programme 
directors will establish technical guide-lines, budget and programme 
funds, schedule each project and evaluate progress. The ice of 
Manned Spaceflight Programs will be responsible for overall 
systems engineering and evaluation of the various manned space- 
flight projects, including spacecraft, launch vehicles, ground- 
support equipment, tracking stations and communications network. 
The present responsibilities of NASA’s Office of Life Sciences will 
be integrated into each of the four programmes. 

NASA Administrator James E. Webb said that the changes were 
keyed to the accelerated US civilian space programme, including 
manned lunar exploration, and had two major objectives. These were 
the realignment of the headquarters technical programme offices 
to provide a clearer focus and greater emphasis on the major 
programmes, and to provide the directors of NASA’s research and 

development centres a greater voice in policy-making and pro- 
gramme decisions. 

Other new appointments announced at the same time included 
Thomas F. Dixon as deputy associate administrator, Dr Abe 
Silverstein as director of the Lewis Research Center, and Rotert 
R. Gilruth, currently director of the Space Task Group at Langley 
Field, as director of NASA’s new Manned Spaceflight Center at 
Houston, Texas (see news item in column 2). Directors of the major 
research and development centres will report directly to the asso- 
ciate administrator. As deputy associate administrator Mr Dixon 
will “assist in overall direction of the centres, and will have respon- 
sibility for launch vehicles other than Saturn class and larger.” 
The latter launch vehicles will come under the Office of Manned 
Space Flight. 


As reported on this 
page, the Hughes 
HM-55 (left) and 
HM-58 Falcon air-to- 
air missiles are to 
become standard ar- 
mament of the Royal 
Swedish Air Force's 
Saab J-35F Draken. 
Developed by Hughes 
at Culver City, Cali- 
fornia, the missiles— 
seen here with Bert 
Warren, Hughes en- 
gineering test pilot— 
will be manufactured 
in Sweden 


HUGHES MISSILES FOR SWEDEN 


Two types of air-to-air missiles developed by Hughes Aircraft 
Co have been selected for use with the Swedish J35F Draken all- 
weather fighter. Designated the Hughes HM-55 and HM-58 
(known respectively as the RB-327 and RB-328 to the Royal 
Swedish Air Force), the missiles will be manufactured in Sweden 
from Hughes designs. 

The main differences between the two missile types, which are 
illustrated in an accompanying picture, is that the HM-5S is radar- 
guided while the HM-58 carries an infrared guidance system. The 
two together will form complementary weapons for the Draken, 
with a particular type being used to advantage according to the 
tactical situation. 


NEW MANNED SPACEFLIGHT CENTRE 


Following recent announcements by the US National Aeronautics 
and Space Administration of a launch-site expansion at Cape 
Canaveral and a new launch-vehicle manufacturing plant at New 
Orleans, the location of a third major facility has been decided. 
This will be NASA’s manned spaceflight laboratory, which is 
expected to cost some $60m and will be built in Houston, Texas. 

The new laboratory will be the NASA command centre for the 
manned lunar landing programme and all subsequent manned 
spaceflight missions. The Project Apollo spacecraft and all its 
sub-systems will be designed, developed, evaluated and tested at 
the centre, and the spacecraft crews will be trained there. Under 
Fiscal Year 1962 appropriations the site will be developed and four 
main facilities will be provided: a flight project facility, an equip- 
ment evaluation laboratory, a flight operations facility and an 
environmental testing laboratory. 

The site of the new centre covers approximately 1,000 acres of 
land, which is being made available to the US Government by Rice 


Internal details of the Ford Aeronutronics lunar capsule (right) and capsule payload are shown for the first time in these company drawings. Due to 
be carried by Ranger spacecraft after launch by Atlas-Agena |B during 1962, the 25in diameter capsule will land on the Moon, the | 2in diameter 
instrument sphere being protected by a balsa wood shell and flotation fluid. Scientific data will be transmitted back to Earth from the spherical payload 
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Missiles and Spaceflight... . 


University. The land adjoins Clear Lake and the Houston Light 
and Power Co salt-water canal. NASA administrator James E. 
Webb said that the location of the three centres in Cape Canaveral, 
Orleans and Houston would “facilitate the establishment of an 
i ted facility system, connected by deep-water transportation 
and capable of handling the large spacecraft and launch vehicles 
inthe Apollo manned lunar-landing project.” In the region chosen, 
gut-of-doors work is possible for most of the year, providing 
fexibility and the ability to expand to meet the needs of the even 
vehicles which will be required for deeper penetration into 
space beyond the Moon. 


SOVIET OBJECTION TO WEST FORD PROJECT 


The Soviet Academy of Sciences has objected to the proposed 
United States scheme to place a belt of metallic dipoles in orbit 
around the Earth (the West Ford project, described in Flight of 
August 24). On behalf of Soviet scientists, the President of the 
Academy, Academician Mstislav Keldysh, has written to the 


President of the US National Academy of Sciences, Prof Detlev 
W. Bronk, stating: “From the point of view of Soviet radiophy- 
sicists and astronomers the West Ford project, if carried out, may 
have consequences dangerous to artificial satellites, and especially 
\ircraft to those with a man on board.” ook .. ae 
cen all- Academician Keldysh points out that Soviet scientists agree with 
HM-58 the view of the International Astronomical Union that the ejected 
Royal needles might interfere to some extent with astronomical and 
sweden radio-astronomical observations in the near future, in view of the 
progress of observation techniques. — 
ich are “Soviet scientists believe,” he writes, “that such an experiment, 
radar- if carried out, could become a precedent for more extensive experi- 
1. The ments of a similar kind which will result in serious contamination 
raken, of near-terrestrial space and greatly hamper both manned space 
to the flights and astronomical observations. 

“In view of these considerations, the USSR Academy of Sciences 
objects to the realization of the West Ford project and looks 
forward to your support in this connection.” 

ro ARTIST’S VIEW OF VOSTOK 
‘te In the caption to the picture above, an artist’s impression of 
cided. Vostok 1, which appeared in Pravda on September 17, Maj 
ich is Yuri Gagarin writes: 
S. “After the completion of the first flight of man in space, my 
or the friend and artist cosmonaut thought to portray the spaceship in 
inned flight. He did much work on this picture, frequently came to me 
ill its and took my advice. And here at last is the picture; although the 
ed at spaceship portrayed by my comrade is somewhat provisional it still 
Inder seems to me that everything else closely resembles what I saw in 
| four space. The picture closely resembles the photographs which G. S. 
quip- Titov brought back from his spaceflight. I should like this picture 
d an to be seen by readers of Pravda.” 
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This cosmonaut-artist’s impression of ‘‘Vostok |’’ appeared recently in 

‘Pravda.’ As indicated in a news item on this page, Maj Yuri Gagarin 

endorses the work of his anonymous colleague—with the qualification 
that the spacecraft depicted is ‘“‘somewhat provisional” 


Rep George P. Miller, a Democrat from California, is the new chair- 
man of the House of Representatives’ space committee. He replaces 
Rep Overton Brooks, who died on September 16. 

The instrument capsule from the 31st Discoverer satellite, put into 
orbit from Vandenberg AFB, Cal, on September 17, failed to separate. 
So far, eight of the capsules have been recovered, the latest on September 
14. 

The Australian Supply Minister, Mr Alan Hulme, announced in 
Canberra on September 19 that a British-built Skylark rocket, fired for 
NASA, had made a successful hundred-mile probe into the upper atmos- 
phere above the Woomera range. 

A subcontract to provide the ejection seat and survival system for the 
USAF’s Dyna-Soar manned spacecraft has been awarded by the Boeing 
Company to Weber Aircraft Corporation of Burbank, California, who 
will be responsible for the design, development, fabrication, qualifica- 
tion testing and the delivery of prototype and production hardware. 
The —_ system will include a parachute and an emergency oxygen 
supply. 


Far left, the two-stage 
sounding rocket launched 
by members of the West 
German Rocket Society 
near Cuxhaven on Sep- 
tember | 6 (reported in our 
September 21 issue), seen 
at the site prior to 
assembly and firing 


Left, demonstration firing 
of US Army Lacrosse 
missile from Grafenwohr, 
West Germany, last 
month. This was stated 
to be the first Lacrosse 
launching in Europe 
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RELIABILITY: The three articles which follow all deal with reliability, the factor 
In electronic equipment which has become more important than ever 


before. 


First, an airline development engineer discusses whether the trends in radio 


equipment packaging are not in conflict with future airline requirements for maintenance 
and reliability. Then on page 534, a designer outlines some of the effects on design and 


manufacture of stringent new military requirements. 


Finally, on page 536, Marconi describe 


the practical application of this kind of approach to their new Sixty Series airline radio 


Space Saving versus System Maintenance 


N the rapidly moving world of aviation it is not often possible 
| to find time for long-term planning to ensure that movement 
is in the right direction; yet time can often be spent more 
profitably in establishing principles of design than in hammering 
out the details of individual pieces of hardware. Sometimes the 
opportunity does occur. For example, some fifteen years ago 
with the resumption of flying for peaceful purposes, it was important 
to encourage the development of electronic equipment suitable for 
civil operation and designed for convenience of installation and 
maintenance. In Great Britain the placing of development contracts 
by the Ministry of Supply was paralleled by the work of an industry 
committee which, with airline participation, produced the standard 
racking and unit dimensioning proposals that were eventually 
recognized by the British Standards Institution as BS.Ri. The 
development contract exercise, though it did act as a stimulus, 
produced little in terms of black boxes on civil aircraft, but the 
standardization scheme, being of general rather than particular 
interest, carrying with it no contractual obligations and exciting no 
rivalry, was highly successful and many aircraft are still flying with 
installations to this design. 

During the same period, system characteristics and unit form 
factors were being produced in the United States by RTCA. The 
task of translating performance requirements into black boxes was 
then taken over by ARINC, an organization sponsored mainly by 
airlines, which produced the now familiar series of equipment 
characteristics and the ATR system of unit dimensions. In retro- 
spect it is easy to see that the activities in the two countries ought 
to have been co-ordinated, but it must be remembered that British 
airframe and equipment manufacturers, as well as the airlines, were 
committed to their own system before developments in the United 
States received the world-wide publicity they now have through 
ARINC. 

It is universally recognized that there is no place in civil aviation 
for a variety of standards for civil air transports. British-built 
aircraft are being purchased by American airlines who require the 
installation of ATR units, and a British operator, when purchasing 
aircraft in the United States, naturally wishes to have British-made 


radio equipment installed. Without standardization, the penalty of 


doing this is very high indeed, because the amount paid to the US 
manufacturer for the equipment installation in each aircraft would 
be approximately equal to the cost of the British equipment to be 
fitted. But if the equipment conformed to ARINC characteristics 
it would be installed without charge. This high penalty is justified 
by the airframe manufacturers because of additional engineering 
investigations and design work and disturbance to their production 
lines. It is not attributable to the mere specification of British 
equipment. Acceptance of ARINC standards for unit dimensions 
and external wiring is all that is needed to permit any airline to 
purchase equipment wherever it chooses. 


By R. D. JONES: 


The Aircraft Electronic Engineering Committee which approve 
characteristics before publication by the ARINC secretariat is not 
an international body and, although it recognizes the world-wide 
interest in its activities by having a voting member representing 
IATA on the Committee, and the special concern of European 
airlines by inviting a representative of the European Airlines 
Electronics Committee, these two voices among twenty, with the 
remaining eighteen speaking for American interests, are of course, 
unable to affect any issues. Nor does IATA attempt to present a 
consolidated airline opinion. There are some who contend that 
standards which have perforce to be accepted outside the United 
States ought to be formally approved by a body more international 
in its composition and constitution, but it is certain that an inter- 
national organization could not iron out technical difficulties and 
produce specifications as expeditiously as does the hard-working 
and competent ARINC staff acting on behalf of AEEC. 

Because all airlines are free to assist in the preparation of charac- 
teristics and to state their views at AEEC meetings, European air- 
lines prefer to give recognition to what already exists and they 
therefore offer all possible support to the activities of AEEC. They 
are encouraged to do so by the increasing interest shown in contri- 
butions from this side of the Atlantic. 

It is not unreasonable for an airline engineer to believe that the 
great strength of AEEC lies in its being an airline committee as 
well as a US government representative—the natural instinct of 
aircraft and electronic equipment manufacturers is to compete 
and not to collaborate. Even with the ARINC machinery available, 
equipment manufacturers still tend to develop their equipment 
along divergent lines, and it is only when the majority of US 
airlines have a common interest in buying aircraft with a standard 
installation that an ARINC characteristic is both produced and 
used. It is significant that, in the heat of purchasing the Douglas 
DC-8, the Boeing 707 and other contemporary types, at a time 
when the airlines had to make sure that these aircraft when delivered 
could be easily fitted with equipment not immediately required 
operationally, when airframe manufacturers had to know what to 
build into the aircraft, and when equipment manufacturers had 
to know what to produce for later purchase by the airlines, the 
characteristics produced were those most successful to the extent of 
being universally accepted. Examples are the characteristics for 
Doppler, ATC transponder and DME. Characteristics which have 
fallen by the wayside have been those that have not had behind 
them the impetus of necessity for action by a majority of American 
airlines and which therefore, from the manufacturers’ viewpoint, 
were not supported by a substantial potential market. ; 

If one is not directly involved in AEEC but deeply interested in 
its activities, it is possible to suggest where effort could best 


*BOAC Aircraft Development Section 
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autogyro 


Mark Eleven 





Terrier 


The BEAGLE-Miles-Wallis 
autogyro— incorporating many né re 
The BEAGLE Mark Eleven—Primarily ' 
a military A.O.P. but has many other uses. 
The BEAGLE Terrier—tratning/touring aeroplane 
seating two or three people. 
The BEAGLE Airedale—a single engine, four 
seat, light executive or club aircraft. 
The BEAGLE M.117—a single engine, 
two seat version of the M.218. 
The BEAGLE M.218—a twin-engine, 
four seat aircraft. 
The BEAGLE B.206—a four/seven seat 
luxury aircraft with twin engines. 


BRITISH EXECUTIVE AND GENERAL AVIATION LIMITED 
Sceptre House, Regent Street, London, W.1. Regent 3101-5 














20 FLIGHT 5S OcToseER {9  § OcTO 


1 





Revolutionary VTOL aircraft achieves successinsi 


‘, 





a a ee 











nghtne 
asserts 
power} 
landing 








CTOBER 19%) 


CC Od 


§ OCTOBER 1961 






itions... 


FLIGHT 





AND BRISTOL SIDDELEY 


SUPPLY THE POWER 


the Hawker P 1127 strike aircraft has made its first transitions— 
from vertical take-off to forward flight and from forward flight to 
wrtical land. The world’s first jet-sustained VTOL (vertical take- 
df and land) aircraft to be designed for operational service, the 
P1127 obtains both lift and thrust from the same engine. The 
tgine that has made this historic advance possible is the Bristol 
Siddeley Pegasus turbofan. 

These successful transitions—coming so early in the P 1127 
fight test programme—are an eloquent testimony to the 
nghtness of the Bristol Siddeley VTOL philosophy; which 
aserts that the total installed thrust of an aircraft's main 
powerplant must be available for vertical take-off and 
landing, hovering, as well as for forward flight. 








A unique feature of the Bristol Siddeley Pegasus is the use 
of four controllable jet nozzles which can be directed down- 
wards for lift, backwards for thrust, or in any other direction 
required. This feature makes possible the design of single or 
multi-engined subsonic or supersonic aircraft in which the 
total installed thrust is available for vertical take-off and for 
transition between vertical and horizontal flight. 

Where ground conditions permit, a Pegasus-engined air- 
craft can equally well make a short take-off in order to carry a 
heavier load or a conventional take-off if a large overload is 
required. 

The Bristol Siddeley Pegasus is supported by the Mutual 
Weapons Development Programme for NATO. 
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POWER FOR THIS 

The Bristol! Siddeley Viper turbojet 
Powered the Bell X 14 research aircraft. The 
X14 was the world’s first jet-sustained VTOL 
urraft to achieve transition from vertical to 
‘nzontal flight. The Viper family of engines 


mages from 1,600 to 3,000-lb thrust and 


powers many different aircraft. 


... AND THIS 


The Bristol Siddeley Industrial Proteus 
gas turbine engine powers a 3,000-kW turbo- 
Designed for peak-lopping and 
emergency stand-by generation, this 
pocket power station, two of which are already 
in service, delivers full power within 2 minutes 
of a cold start for a low capital outlay. 


generator. 
new 


... AND THIS 


The Bristol Siddeley Orpheus medium- 
thrust turbojet powers the NATO standard 
lightweight strike fighter—the Fiat G91. The 
Orpheus has been selected for 5 different aircraft 
types which are in production for the air forces of 
Britain, India, Germany, Japan, Italy, Finland, 
Greece and Turkey. 


BRISTOL SIDDELEY ENGINES LIMITED CENTRAL OFFICE: MERCURY HOUSE, 195 KNIGHTSBRIDGE, LONDON SWw7 


4ERO-ENGINE DIVISION: PO BOX 3, FILTON, BRISTOL, ENGLAND. POWER DIVISION: PO BOX 17, COVENTRY, ENGLAND. 
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DESIGN FOR RELIABILITY 


AD 160 VHF COMMUNICATION 
AD 260 VHF NAVIGATION 
AD 360 AUTOMATIC DIRECTION FINDING 
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ied to serve aviation interests generally. There seems to be 
purpose in publishing equipment characteristics which are not 
acceptable to the majority of airlines, nor is it necessary for every 
i t to be covered by a complete ARINC specification. 

+ aa are many precedents for registering with ARINC dimensions 
and pin connections for equipment not conforming to an ARINC 
characteristic, and ARINC Report No. 406A, Airborne Electronic 
nt Standardized Interconnections and Index Pin Codes, is a 
collection of this type of information. A manufacturer 

sriking out on his own original line of development should, by 
registering his basic design in Report 406A, have reasonable assur- 
ance that any later general standardization of this type of equip- 
ment would probably be based on the precedent he established. 
Far better to be content with this modest recognition than to labour 
to have a standard published for an equipment that does not meet 
general airline approval. A recent instance is the controversial 
VHF navigation equipment, using solid-state techniques, which 
incorporates the localizer receiver, VOR instrumentation circuitry 
and the glide-slope receiver, all in a } ATR short unit. A charac- 
teristic for this unit was approved at the July 1961 meeting of 
AEEC in Miami and, to quote from the minutes “considerable 
difference of opinion was expressed by the airlines on the question 
of an internal versus an external glide-slope function, some feeling 
very strongly that the glide-slope must be retained as a separate 
entity.” A compromise was reached and the characteristic was 
i , but the fact remains that equipment built to this speci- 

jon is not what many airlines really want. When considering 
baying an aircraft designed to accept this type of equipment, an 
irline will be faced with the dilemma either of buying units which, 
though capable of performing the immediate operational task, are 
expected to have a limited future: or of having to accept the expense 
of an installation design-change to permit the use of alternative 
equipment of their choice. The true purpose of standardization is 
not served if the airframe manufacturer is presented with a charac- 
teristic which does not truly represent the probable choice of most 
of his prospective customers; and manufacturers will feel that they 
have rather insubstantial basis on which to design their installations. 

ARINC has not yet given attention to the requirement for all- 
weather operation, generally referred to more specifically as auto- 
matic landing in the United Kingdom. The subject is periodically 
reviewed at AEEC meetings so that the Committee can decide when 
it is opportune to become active in terms of hardware. But some 
airlines recognize the trend towards development of ILS as the 
guidance element and believe that steps should be taken to preserve 
and improve the integrity of localizer and glide-siope receivers, which 
are the essential airborne elements. Yet the recently approved 
VHF navigation characteristic not only fails to recognize this 
probable development but, by including the localizer, VOR and 
glide-slope functions in one box, does nothing to provide good 
mechanical and electrical separation between the elements used for 
automatic landing and those which provide a general navigation 
service. A glide-slope receiver can indeed be provided as a separate 
package and its integrity thereby preserved, but this is a compromise 
proposal that ignores possible developments such as the provision 
of stage redundancy within receivers. 

Characteristic 404 for the ATR system of unit dimensions, and 
Reports 304 and 306 giving guidance on electronic installations, 
though not causing so much excitement, controversy and anguish 
a some equipment characteristics, represent the more substantial 
and permanent thinking of the airlines. This is proved by steadfast 
adherence to the standards and advice in these documents. The 
airlines would surely be well advised to give some thought to long- 
term planning of this kind and to be more selective about individual 
characteristics, concentrating only on those that have a future. 

Now is the time for foundations to be laid for the design of equip- 
ment for the next generation of aircraft. Characteristics for black 
boxes are best produced at the latest possible date so that they 
embody the most up-to-date airline ideas and techniques as well as 
Provision for development likely to take place during the lifetime 
of the equipment. It is generally not possible, in the heat of produc- 
ing an individual equipment characteristic, to consider provisions 
having a general rather than a particular application. Some long- 











Marconi radio in ATR-size cases. Note the half-height unit which the writer considers to be the minimum ATR shape for 
accessibility. He suggests a quarter-height version of the wider ATR forms 


term planning dissociated from individual equipment and system 
requirements should therefore be undertaken. 

AEEC would be performing a valuable service to aviation gener- 
ally if it would accept this task. The Committee might first examine 
the ATR system to see how it can best be adapted to future require- 
ments, bearing in mind that the smallest ATR package now 
known, the } short low, is probably the smallest that can be achieved 
by the simultaneous reduction of the height, width and depth of 
the standard ATR form. If a further reduction in unit volume is 
needed it may not be feasible to reduce one dimension, leaving the 
others at their minimum, and it might, for example, be preferable 
to produce units of a slab form factor which would be one quarter 
the nominal ATR height, but of one half ATR width so that four 
slabs could be stacked vertically to occupy the space of one half 
ATR unit. There are other approaches. Secondly, the airlines 
should be steering their thoughts away from the ultimate in com- 
pactness towards units that can be more readily maintained. Now 
that the manufacturers have produced 1,000Mc/s DME to the 
ARINC characteristic it is clear that in insisting on a one half ATR 
long package, the airlines set the manufacturers a design problem 
that has been solved most ingeniously, but-at the cost of falling 
short of the optimum in accessibility. 

Again, citing the example of the new VHF navigation package, 
no operational or technical advantage has been suggested for 
cramming the whole of the ILS/VOR into a one half ATR short unit, 
and it must be assumed that the only reason for producing the system 
in this form is compactness. Yet size, or even weight, need no 
longer be the paramount considerations in equipment packaging 
for the size of aircraft operated by the airlines. Construction 
techniques that have resulted from intensive study of miniaturiza- 
tion in recent years almost inevitably determine the weight of a 
unit to perform any specified function, and the time has come when 
black boxes are no longer items to be tucked away in odd corners 
of an aircraft. Having obtained from airframe manufacturers a 
reasonable space provision for electronic equipment, airlines 
would be serving their own interests if they allowed unit designers 
rather more volume in which to provide better accessibility and 
general ease of maintenance. 

Thirdly, and probably of greatest importance for the future, 
unit and system design features allowing more economic mainten- 
ance of the complex of electronic systems in aircraft should be 
investigated. A serious problem already exists, because shortage 
of time for using trouble shooting aids, whether they be small port- 
able test sets or elaborate automatic check-out devices, forces ground 
staff to clear defects simply by changing black boxes; and the 
accuracy of diagnosis is then determined by the degree of familiarity 
of the ground staff with the systems. Inevitably, many units removed 
from the aircraft are not defective at all, yet each has to be checked 
before being returned to stock. One airline may be able to amend 
its internal procedure to mitigate the effects of maintenance by 
— another may decide that there is perhaps an application 
or automatic checking to eliminate the guesswork. All would 
profit if black boxes and installations were designed to help the 
maintenance man to pinpoint defects and change the correct unit. 

Automatic control of aircraft is making greater demands on 
equipment reliability, systems are becoming more complicated, 
test equipment is increasing in complexity and cost. The situation 
will accordingly worsen unless attention is given to design for 
system maintenance. Electronic equipment manufacturers under- 
stand the need for simplifying unit repair, and solid-state design 
lends itself admirably to the realization of this objective, but 
measures for easing aircraft system maintenance have not progressed 
beyond making provision for quick replacement of black boxes. 
Effective as this may be in avoiding aircraft delays, it is expensive in 
capital cost, storage and handling of spares. By packaging the 
units of a system so that location of a fault is self-evident and by 
designing test provisions into units and into aircraft installations, 
it may well be possible to take a major step towards simplifying 
and cheapening aircraft electronic system maintenance. An 
investigation into ways and means of achieving this calls for colla- 
boration between the electronic equipment industry, aircraft 
constructors and the airline operators, and can be initiated only by 
the airlines. It is to be hoped that airline leadership will be provided 
by AEEC, which is the only existing body with the power to carry 
out this important task. 
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Autonetics Verdan airborne digital computer de- 
signed for extreme reliability. It contains 16,000 
components in 1.4 cu ft 


FLIGHT, 5 October 
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Functional testing under vibration of a VHF transmitter 


Reliability in Military and 
Civil Aircraft Electronics 


By P. B. RAYNER* 


Verdan’s memory unit in which the disc rotates at 
6,000 r.p.m. on an air bearing and withstands | 5g 


in itself. Today, the first flight is just the beginning of the 
long process of proving a complicated and expensive 
flight system which contains a great deal of electronic equipment. 
Aircraft are relying more and more on this electronic equipment, 
both to assist the crew and to control the aeroplane itself. The 
first electronic aid was communications radio, giving the crew 


_ ARS ago, the first flight of a new aircraft was an achievement 


valuable contact with the ground. Failures here were rarely 
disastrous and were tolerated without great hardship. Now that 
autopilots and navigation aids such as radar and Decca have 
become commonplace, and we are in the era of inertial navigation 
and automatic landing systems, the reliability of electronic equip- 
ment has become of the utmost importance. An unforeseen failure 
could, and sometimes does, mean disaster. 

It is for this reason that the designer of electronic equipment 
finds it necessary, if he is to sell his product successfully, to know 
how reliable it is and what environment it will stand. Because his 
equipment is now playing a vital rédle in the safety of the aircraft, 
it is incumbent upon him to build into it the greatest possible 
reliability; and this must be built-in to the basic design and main- 
tained through all the stages to the production of the finished 


The effect on module serviceability of non-time-dependent failures in 
groups of individual components 


article. It is impossible to bolt on reliability as an afterthought. 
This article describes some of the steps the industry is taking towards 
more reliable electronic equipment, both in this country and in the 
US, and indicates some of the future problems in this field. 


Measurements of Reliability 

The reliability of equipment is usually defined in terms of the 
mean time to failure deduced by dividing the number of faults 
into the time over which they have occurred. Because this factor 
is easy to calculate, too much emphasis tends to be placed on it as 
an indication of performance in a specific environment. For 
instance, an amplifier having a high, but known, drift rate may 
show excellent performance in a missile with a flight time of a few 
minutes, provided it is calibrated immediately before the flight. A 
similar unit with a moderate random failure rate, but having 4 
longer mean time to failure, may be quite unsuitable for this missile 
because of a higher fault rate while the missile is in flight. 

Nevertheless, a figure such as the mean time to failure can be 
useful in trying to assess the performance of a system; and this 
must be done in order to predict reliability before the system or 
its component parts are built. For this purpose, an assumption 
that there are only two general categories of failure, time-dependent 
and non-time-dependent, allows statistical models to be used to 
predict an overall reliability. The fact that these assumptions are. 
not exact naturally results in answers which are only approximate, 
but encouraging results have been obtained in practice. 


Non-ti t Failures 

Failures which result in faulty operation, but which develop 
independently of operating time are considered to be non-time 
dependent. Typical of these are reception and installation of faulty 
components; damage to components during handling, testing 
installation; misuse or misapplication because of design fa 
malfunction of externally connected equipment or incorrect 
operating procedures; and failures resulting from repeated normal 
operating cycles such as switching on and off. The first two types 
are easier to discover and rectify than the others by good quality- 
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control practices. The third and fourth types of failure require 
Setailed review of both design and operating conditions, in which 
t-mortem” analysis of fault reports can be helpful. 
In the process of assessing the effect of defective parts, the 
probability of a 5 4 i is given by: 
ena 


where: 
P is the probability of a faulty unit 
n is the number of parts in that unit 
q is the average quality level of those parts. 
The quality of parts received from a manufacturer can be estab- 
lished by a sampling inspection plan or by complete inspection of 
the parts. Similarly, the incidence of breakdowns in storage, test 
and assembly can be assessed. A plot of this function is given on 
p. 534. As an example it can be seen that a unit containing 250 
components requires an average quality level of better than one 
faulty part per thousand to have an 80 per cent chance of working 
when switched on. 


Time-dependent Failures 

For the initial prediction of the number of failures which will 
occur during the operating life of a unit a probability model is 
appropriate. A prediction of ultimate obtainable reliability can be 
based on known reliabilities of individual components from which 
the non-time-dependent failures have been eliminated. This 
assumes correct circuit design, safety margins and environment, 
and accurately known failure rates for the component parts. It 
must also ignore the “infant mortality” known to exist with some 
components. 

Such a probability model assumes a catastrophic failure, i.e., 
that the component is either good or bad, and gives the probability 
of failure as: 


l ewt 

where: 

P is the probability of failure 

t is the operating time in hours 

T is the mean time between failure in hours 
and: 

T = ‘ff 
where: 


f is the sum of the failure rates of all the 
individual components. 

Typical failure rates range between 0.01 per cent per 1,000 hours 
for metal oxide resistors to an expected life of a few hundred 
hours for some small servo motors. Although a transistor may 
have an expected life of the order of one million hours—a failure 
rate of 0.1 per cent per 1,000 hours—a unit containing, say, 800 
such transistors stands a 2 per cent chance of failing in just one 
day’s operation as a result of their unreliability. 

It is very necessary to appreciate the difference between time- 
dependent and non-time-dependent failures and of the relative 
effects of the reliability of individual components. It has been said 
that the ideal racing car would cross the finishing line of a race 
and then fall to pieces. Similarly, the reliabilities of electronic 
components and equipments should be balanced to give the desired 
system performance. In an equipment containing one servo motor 
and 1,000 transistors, the transistor reliability is important, but if 
the ratio were only one to ten the transistors would play a far 
smaller part in the reliability of the whole. Again, it is useless to 
strive to improve components already adequately reliable when 
they are regularly damaged by the operators during assembly or 
test, or when the system contains interface problems between units, 
resulting in faulty operating conditions. 


The American Approach 

The Americans have realised in the last few years that reliability 
costs money. To evaluate components involves life tests on many 
thousands of them, often for long periods. Collection of statistical 
data on equipment involves large numbers of people, and large 
sums of money are often needed to buy environmental test facilities; 
and that is only the beginning. Once the reliability of a product is 
measured, an improvement in its reliability involves tighter and 
more detailed specifications for components and consequently 
higher cost, closer inspection and more rigorous testing. 

On one project alone, an American company has spent $35 million 
for reliability. This is not private money, but government money 
and it is bringing a high return. For the first time, too, the military 
authorities are demanding that the manufacturers guarantee a 
minimum failure rate for their equipment. Responsibility for 
reliability is thus being placed once again where it belongs, with the 
equipment designers; and large quality-control organizations are 
being established to meet the problems. 

The field of the quality-control engineer then covers not only the 
compilation of statistics, as it does in this country, but also the 
evaluation of design writing component specifications, test specifica- 
tions, production engineering and all stages of inspection. The 





The irregular ““Shmoo” plotted to show the spread of conditions under 
which a circuit will operate effectively. The best working point is 
shown, but the circuits still work with the parameters plotted 


American component industry co-operates in the quest for relia- 
bility. Competition is far more intense there than it is in this country 
and military projects account for a higher proportion of the total 
output. Designers of aircraft equipment are therefore able to impose 
specifications covering not only the parameters of the finished 
article, but also the standard of workmanship, the manufacturing 
materials and the processes used. In many factories, the buyer places 
his own inspectors to inspect his goods during the manufacturing 
stages. It seems that the customer is telling the manufacturer how 
to do his job; but remarkably enough, the method works. 


Built-in Reliability 

Both in the USA and in this country the military authorities 
attempt to exert some control over materials and manufacture of 
equipment for their use. They publish sets of standards such as the 
American MIL Standard series, and have compiled lists of approved 
parts. Their own inspection departments are scattered throughout 
the industry. But the methods differ in the two countries. In 
Britain, the finished articles are inspected whereas the American 
inspectorate approves the manufacturing processes and the com- 
petence of the operators. The finished article is not normally 
subjected to detailed inspection. Although these methods can 
ensure the overall standard of the product, they are not capable of 
dealing with the special requirements of certain equipment. Where 
specially high reliability or critical component parameters are 
required, or when some new process is being used, it is necessary for 
the American system of individual specifications drawn up in con- 
junction with the design authority to be applied, together with 
corresponding inspection methods. 

Here lies the origin of the complicated procedure designed to 
build into the finished product the desired degree of reliability. A 
factory engaged in such a programme may employ one quality- 
control specialist for as few as every five members of the design and 
production team. Components are usually subjected to 100 per 
cent inspection and testing on receipt and may require special 
storage conditions. In the interests of accuracy, assembly i is made as 
simple as possible and wiring aids are used. A wireman who has 20 
sheets of diagrams, each showing three wires, will make fewer 
mistakes than if he were to use a conventional one-sheet wire list 
covering all 60 wires. 

Evaluation of a design requires a different approach. Every 
component must operate well within its rating, not only within 
applied voltage and power dissipation limits, but also within the 
expected tolerances for parameters of the component itself. A 
circuit must function correctly when the tolerances of associated 
circuits vary—a factor which is more difficult to assess. A number 
of techniques have been evolved, including “worst case”’ analysis in 
which all components are assumed to be on their worst margin of 
tolerance and very few circuits will work. It is then necessary to 
apply a process similar to that known to mathematicians as 
relaxation. The possible values of each parameter in turn are 
explored and circuit values adjusted to obtain correct operation. If 
the circuit contains more than two or three components the problem 
often becomes very complicated and digital computers may be 
used in its solution. 

A much simpler process is that of drawing Shmoo diagrams where 
just two parameters are considered. The correct function of the 
circuit is plotted against both parameters giving a Shmoo-like 
area within which the circuit works (see above). The best operating 
point is the point furthest from the boundary of the Schmoo in any 
direction. Some other aspects of design affect the expected life of 
components. The life of tantalum capacitors, for instance, depends 
very critically on their working voltage. It is at this stage that a new 













536 
Aviation Electronics... 


design succeeds or fails in obtaining long life, ease of maintenance 
and ultimate reliability. 


Component Testing 

Whatever other measures are taken, the manufacturer usually 
finds it necessary to perform 100 per cent testing and inspection of 
all components used if he is to exert any control over the ultimate 
reliability of his product. Some components require special pro- 
cedures, such as controlled operation for a given period, known as 
“burning-in."’ Certain faults in resistors are best found by X-ray 
examination for faulty assembly and mechanically stressed areas. 
If such flaws existed they would probably cause premature failure 
under shock or vibration, Semiconductors whose cases are not 
completely sealed are likely to fail early in their life because of 
ingress of moisture. Such faults can be found by attempted vacuum 
impregnation, perhaps using a radioactive tracer substance. Another 
component, which is built-in during assembly, is the soldered joint. 
Vibration-testing of the finished equipment at about 16c/s will 
loosen any dry joints. The burning-in process is widely used to 
deal with the problem of infant mortality. Here it is the components 
whose parameters show high drift rates, as well as those which are 
outside tolerance before or after the process, which are rejected. 
As much as 100hr running time, or more, may be required for this 
process. 


Environmental Requirements 

The environment in aircraft and missiles is far from ideal for the 
operation of electronic equipment. Like a human being, the equip- 
ment will function best in a dry atmosphere at a temperature of 
60°-70°F with no vibration, acceleration or acoustic noise. Military 
requirements are once again the most severe, but the problem is 
mainly one of mechanical engineering. Vibration and acceleration 
up to ten times the force of gravity can be expected, and components 
which exhibit mechanical resonances must be eliminated. Com- 
ponents must be securely mounted, but not in such a way that 
resultant internal stresses can modify parameters. Stresses can 
occur, for instance, when ferrite materials are set in resin, which 
shrinks slightly when it solidifies. 

If moisture is allowed to collect on exposed surfaces, corrosion 
can result, and a protective coating, such as a resin or polyeurethane, 
is often applied. The coating can additionally help to anchor small 
components. Metallic surfaces which cannot be painted must be 
anodized, galvanized, or plated with a passive metal such as gold, 
depending on the base-metal. A specified temperature range of 

50°C to + 90°C is usually a requirement, and sensitive electronic 
circuits must be eliminated. Some components, notably germanium 
transistors, melt at the higher temperatures. It is certain that 
silicon transistors will eventually replace germanium in all missile 
and aircraft equipment. 

Another hazard which future equipment is likely to face, and 
about which almost nothing is known at present, is atomic radiation. 
There are bound to be problems when it is studied. 

Test samples of every piece of equipment are vibrated, bumped, 
heated, cooled and tested for corrosion before they ever find their 
way into an aircraft. Special test equipment for this purpose has 
been developed and is now used throughout the aircraft and equip- 
ment industries. 


The Future 

Electronic equipment built for today’s aircraft generally reaches a 
satisfactory standard of reliability for the tasks it is required to 
perform, because it has only limited authority as far as the safety 
of the aircraft is concerned. But if, as is likely in the near future, it 
is applied to such manceuvres as automatic landing for civil 
aircraft, a far higher degree of reliability will be necessary. There 
are two possibilities: either the equipment must not fail, or any 
failure which might occur must not endanger the safety of the 
aircraft. 

Although it is impossible to achieve infinite reliability, equipment 
can be made effectively far more reliable by duplication or triplica- 
tion of sub-sections or of whole units. A special technique has been 
developed for logical decision or computing circuits by which a 
voting process is applied to the output of three or more parallel 
elements, isolating a failure immediately to a single cell. This has 
advantages in some applications. Duplication of complete units, 
although simpler in practice, may be more wasteful in the event of 
failure. Switching from one system to another after a fault has 
occurred must usually be done manually, and the operation must be 
limited to the less vital roles where there is time to think before 
acting. 

It is worth while to consider the frequencies, response times or 
intervals involved in the operation of an aircraft. At the top end, 
vibration frequencies are important up to about 200c/s, but very 
little physical movement of the aircraft occurs in such short time 
intervals—an aircraft flying at 500 m.p.h. moves forward less than 
4ft in this time. The control loops concerned with aircraft stabiliza- 
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tion must respond at rates of up to 10c/s and this is by far the mog 
critical region as far as reliability is conce use there is too 
little time for human intervention before the aircraft gets into serious 
trouble. Steering, the other function of autopilots, requires 
response times of the order of 1 to Ssec: a watchful pilot can take 
over after failure. During take-off and landing, however, autopilot 
responses and associated functions may be about four times as 
critical. Slower processes, such as navigation, radio communica. 
tion and so on, can usually be interrupted for longer periods 
without disastrous consequences. 

Where human intervention is practicable it is desirable to have a 
stand-by more reliable than the area Bey | a less accurate 
instrument, but one containing fewer elements liable to failure, 
Sophisticated heading references, such as inertial platforms, may 
best be backed-up by a simple magnetic compass. When failures 
do occur in critical equipment, safety circuits must ensure that 
they do no harm. Manufacturers of autopilots already make a 
practice of artificially inducing faults in their equipment in every 
conceivable way in order to ensure that the results are not cata- 
strophic. In general, nose-down responses or high angles of bank 
following a failure must be avoided. Known as right-side failure 
protection, this approach can be compared to the railway semaphore 
signal being weighted, so that if the operating cable breaks the 
signal arm returns automatically to the “danger’’ position. All 
these protective requirements depend to some extent on the speed 
capability of the aircraft. In general, the higher the cruising speed, 
the more stringent is the need for reliability in its equipment. 

A problem of a different kind exists in the closely related field of 
satellites, where the environment, after the initial launch sequence, 
is favourable, but a very long life may be required. This problem is 
very similar to that already being tackled by the designers of sub- 
merged telephone repeaters. Very careful selection of components 
appears to be the key to success here. 

The most promising new technique applicable to electronics for 
aircraft, missiles and satellites is that of microminiaturization. The 
initial savings will be in bulk, weight and power consumption; but, 
because the process must be highly mechanized and closely con- 
trolled, an ultimate improvement in reliability is confidently 
expected. The industry, therefore, has by no means run out of new 
ideas for improving reliability. It is to be hoped that the rate of 
improvement keeps pace with the increasing reliance which will be 
placed on electronic equipment in aircraft during the next decade. 


What Price 
Reliability ? 


By B. INFIELD, ma* 


HE demands of reliability have always posed difficult problems 
7 in aircraft radio equipment. The aircraft environment, with its 
continuous vibration and wide variations in temperature and 
pressure, is arduous. It is particularly severe for the thermionic 
valve and, until recently, the ultimate limit to the reliability of the 
equipment as a whole has been the reliability of the thermionic 
valve itself. Other factors, such as the need to minimize size and 
weight at the same time as providing greatly increased operational 
facilities, have also made it difficult to achieve significantly better 
reliability. 

The development of transistors has proved to be a turning-point 
in the design of aircraft radio. It has allowed a completely new 
engineering approach, resulting in equipment which, as well as 
being very small and light, represents a great advance in reliability. 

Since the war the operational demands on the aircraft radio 
installation have increased out of all proportion to those on the 
aircraft themselves. The number of channels provided by an HF 
communication set has risen from ten to 200 and by a VHF 
communication set from ten to 360. Direct control by a radio 
operator has been replaced by remote control by the pilot, and the 
number of systems has also increased. An aircraft which fifteen 
years ago carried an HF/MF communication set, a VHF radio, 4 
direction finder, a beam approach receiver and possibly a Loran 
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receiver, might today carry dual HF communication sets, dual VHF, 
dual VOR/ILS, dual ADF, weather radar, Tadio altimeter, radar 
transponder, Loran, Decca, Doppler, cabin address and inter- 
communication equipment. 

This rapid rate of growth has meant that the radio installation 
has become a significant item in the gross weight of an aircraft, 
and great pressure has consequently been put on the radio manu- 
facturers to reduce the weight of the equipment. Quite remarkable 
results were achieved; for example a modern 360-channel VHF 
transmitter, with an output of 25 watts, weighs less than a 10- 
channel! four-watt set designed in the 1940s. Such radical miniatur- 
ization is not the best way to achieve maximum reliability, but at 
that time the airlines were concerned above all with reduction in size 
and weight. 

The situation has now changed considerably. The change has 
been particularly marked in the civil airline field, but many of the 
reasons for it apply equally to military operators. First of all, 
transport aircraft have become very much larger, so that the radio 
installation has become a smaller part of the whole aircraft. Then, 
the weight of the radio equipment has been reduced to such a 
point that the fixed fittings such as aerials, cables and mounting 
racks, the weight of which remains substantially constant, already 
account for 60 per cent of the total weight of the installation. 
So even halving the weight of the black boxes would make relatively 
little difference. 

Reliability, on the other hand, has become more important than 
ever. The large size, high speed and above all the very high cost 
of modern jet transports make it essential that utilization should be 
as high as possible. The economic penalties of delays have become 
unacceptably large, and the cost of equipment unreliability pro- 


hibitive. 
The significance of automatic landing 


Another factor which has had an important influence is the 
development of automatic approach and landing systems. In this 
context reliability takes on a new significance. For an automatic 
landing system to be acceptabie, the risk of failure during landing 
must not be greater than 1 x 107 per landing, and should pre- 
ferably be 1 x 10°, which means that each element in the system, 
including the guidance radio, must have an assured reliability. 
High integrity is also required. All the autolanding systems so far 
proposed depend on comparisons between redundant systems to 
achieve the necessary degree of safety. Consequently the toler- 
ances of the different systems must be kept very close and variations 
from all causes minimized. Taking everything into account, 
reliability has become the paramount consideration in aircraft 
radio. 

It was in this climate that the Marconi Sixty Series was conceived 
and it was decided at the outset that reliability should be the 
principal design aim. It was also decided to adopt American 
unit sizes and specifications, to make the equipment acceptable in 
the international market, and the VHF and VOR/ILS sets were 
made interchangeable with current American equipment. It was, 
however, agreed not to reduce unit sizes further, though this would 
have been possible, but to use the space to achieve improved 
reliability. 

A great deal of work has been done to assess the reliability of 
basic components under different environmental conditions and 
attempts have been made to calculate, on a statistical basis, the 
reliability of sets made up of these components. Although this type 
of approach gives some useful guidance, it is far from the complete 
story. The reliability of an electronic box used in an aircraft is a 
complex matter and depends as much as anything on its mech- 
anical design. It is not sufficient just to select reliable components; 
the equipment itself must be designed to be reliable. 

The first step, then, was to find out why equipment did fail, 
which was not as easy as might be imagined because, under service 
conditions, the real causes of failure are often obscured by the 
various measures taken to rectify them. It is a major exercise to 
analyse the real causes of failure from defect reports and main- 
tenance records, and many users do not consider it to be econo- 
mically justified. Ultimately, it was decided to classify, under 
appropriate headings, every possible cause of failure and then see 
what could be done about each of them. 


The role of transistors 

The main limitation of “classical”? radio equipment, from a 
reliability point of view, has been the thermionic valve. Not only 
do valves have a finite life, but they are particularly susceptible 
to vibration, which causes microphony and shorting between the 
electrodes. They also generate a great deal of heat, and this is p.o- 
bably the greatest contributor to unreliability. 

Transistors, on the other hand, have no finite life limitations, 
are mechanically robust, are not susceptible to vibration and 
generate virtually no heat. It looked as though transistors could 
revolutionize aircraft radio reliability, but fitst one had to be 
sure that transistors themselves were reliable in an aircraft environ- 
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ment. So a life test programme was initiated in which transis- 
orized circuits of all types were run continuously at their maximum 
ratings under temperature cycled conditions. It was found that 
the high-power transistors began to deteriorate after 10,000 hours, 
but over 30,000 hours were completed by the low-power transistors 
without a single failure. The test conditions were much more 
arduous than would be met in service: no transistor would be run 
at anything like its maximum rating and, furthermore, there had 
been great improvements in transistor design since the tests were 
started. So the tests were pretty conclusive evidence that transistors 
themselves were highly reliable devices. 

It was thus decided to use transistors to the maximum extent 
in the Sixty Series. As it happened, the development of the Sixty 
Series came at a very appropriate moment as it coincided with the 
availability of transistors for all the required frequencies. Apart 
from the output stages of the VHF transmitter it was possible to 





A set of curves showing typical changes in the failure rate of a silvered 
mica capacitor at different ambient temperatures for a range of different 
operating voltages 


use transistors throughout the series, including VHF communi- 
cation, VOR/ILS, ADF and radio teleprinter. 

A certain amount of trouble was caused when transistorized 
equipment was first put into service, by voltage transients, or 
surges, on the 28V supply lines. So, in parallel with the basic 
design work on transistor circuitry, special circuits were developed 
to protect transistors from voltage surges. 

Referring again to the classification of faults table, it can be 
seen that transistorization eliminates or reduces many of the causes 
of failure. It eliminates, for a start, all valve failures, but it also 
has a profound effect on many of the other causes of failure. 
For example, transistorization reduces the heat dissipated to about 
a tenth. This is substantial enough in the individual boxes, but its 
effect is multiplied in a complete installation, where units are 
densely packed together in a radio rack. The heat generated by a 
rack of valve equipment can be very great indeed. 


Under-running components 

A side benefit of transistorization, but an immensely important 
one from the reliability point of view, is the almost automatic 
under-running of components which results. Carefully controlled 
tests, as well as everyday experience, have proved that the life 
of components can be increased many times by running them below 
their rated values. Shown above are typical curves for a silvered 
mica capacitor, showing how the failure rate varies with rating and 
temperature. Very similar curves ate obtained for resistors and 
inductors. In a transistorized equipment the maximum operating 
voltage will be 28V and in most cases the circuits are run off stabil- 
ized supplies of 14V or less. Comparison of a 14V circuit with a 
valve circuit at, say 100V, shows that even if a component of half 
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the rating is used in the transistorized circuit an improvement in 
life of thirty times will be obtained. 

A good example of the benefits derived from low voltage 
operation, even in a valve equipment, is the Marconi AD 722 sub- 
miniature radio compass. This set uses standard valves but they are 
run at 28V HT. From a component rating point of view the set is 
very much like a transistorized one, though it still has the high 
temperatures of a valve equipment. The AD 722 has shown excep- 
tional reliability in service, resulting undoubtedly to a considerable 
extent from the reduction in electrical load on the components. 

On the subject of heat, it should be remembered that in a valve 
equipment, even when the average temperature is not very high, 
there can be intense local hot spots. In a valve equipment the heat 
is generated inside the box, whereas in a transistor set the only 
function of cooling is to keep external heat from getting in. 

A further advantage of transistors is that they allow much 
more consistent performance to be achieved in navigation equip- 
ment, because internally stabilized supplies eliminate all errors 
caused by aircraft supply variations. In the Sixty Series special 
care has also been taken to minimize drifts due to time and temper- 
ature variations, which has resulted in greatly improved accuracies 
in both VOR and ILS. Such an improvement is particularly 
important when the equipment is part of an autolanding system. 


Sealed modules 


The remaining environmental faults are either contact troubles 
or deterioration of components caused by the environment. Ex- 
amples of contact troubles are intermittencies of relays, plugs and 
sockets due to vibration, and the contamination of switch contacts. 
Contact problems can best be dealt with by eliminating the contacts, 
and much can be done by replacing relays and switches by elec- 
tronic circuits using transistors and diodes—more expensive, but 
far more reliable. Screw contacts are also much more reliable than 
plugs and sockets. 

As for the environment, the best solution is to keep it out, which 
leads us directly to the concept of the sealed module. Previous 
experience with sealed units has not been uniformly happy, and 
there are three basic rules which must be respected if the technique 
is to be successful. First, the modules must not rely on sealing for 
their proper functioning; secondly, it must be possible to test them 
fully without unsealing them; thirdly, they must be easy to unseal 
and reseal if there is a fault. The sealed modules used in the Sixty 
Series are designed to meet all these requirements. The leads are 
brought out on screw contacts instead of a plug and socket, and 
each contact is a test point, so that modules can be checked without 
even taking them off the chassis. The sealing area is small—only 
two inches square—and the seal is made with a moulded neoprene 
gasket; only four screws are used for fixing. The modules are 
filled with nitrogen, to give a dry inert atmosphere, though this 
is not essential. Nitrogen filling is, however, very simple, requiring 
no special equipment, and gives an added measure of protection. 


Compact, but accessible, the Marconi 6401 VHF receiver incorporates 
circuit boards which fold out from the main chassis 

























Above, the automatic crystal switching unit of the AD 360 compared with 
the earlier mechanical unit on its right. Left, sealed modular construc. 
tion of the AD 260 VHF navigation radio 


Such a sealed module has virtually all the advantages of encap- 
sulated circuits, but with the big difference that it does not have to 
be thrown away if a fault develops. Furthermore, circuit modi- 
fications can be incorporated. 

However reliable components are, their values will change during 
the course of their life; this is in addition to the normal manu- 
facturing tolerances. If a circuit is to be reliable it must be designed 
to accept these changes. Part of the Sixty Series reliability pro- 
gramme was to test circuits under all environmental conditions 
at the extremes of component tolerances, applying additional 
factors for ageing. 

This technique is equally applicable to mechanical design, and 
the mechanisms used in the Sixty Series were checked at their extreme 
tolerances with artificially induced wear. 


The design 


Moving parts tend, by their very nature, to be less reliable than 
static ones, and much has been done in the Sixty Series to replace 
mechanisms by electronic circuits. For example, there are no moving 
parts, not even relays, in the marker receiver; and in the AD 360 
ADF receiver the original crystal switching unit, consisting of 
three switch banks, three electro-magnetic clutches, a gearbox and 
a motor, has been replaced by a diode matrix. 

Nevertheless, there are some cases where mechanisms are the 
best way of doing a job. For example, a moving Doppler aerial 
gives much greater accuracy than a fixed one. In these cases, the 
use of new techniques and materials can greatly improve reliability. 
In the mechanical tuning system of the AD 360 ADF receiver the 
bearings are made out of sintered PTFE/bronze, requiring no 
lubrication and no attention during their life. 

In miniaturized equipment, particularly when it is transis- 
torized, the problems of maintenance need very special consider- 
ation. Electronic equipment generally works best if it is left alone 
and there is a laudable trend in airlines towards “on condition” 
maintenance, rather than overhaul at regular intervals. This 
becomes feasible with the reduction of mechanical parts and the 
construction of those remaining in such a way as to need little 
routine maintenance. When a set does fail it is essential that the 
fault should be easy to locate and repairable with the minimum 
disturbance to the rest of the equipment. In the Sixty Series great 
attention has been paid to accessibility of components and the 
provision of adequate test points. 

Sealed modular construction is a great advantage in mainten- 
ance, because the faulty module can be identified without any danger 
of damaging the circuitry, and then unsealed for repair. Sets can 
also be serviced rapidly by replacement of modules, the faulty 
module being repaired later. It is enclosed in a rigid case and will 
not be damaged in transit. A further advantage is that sealed 
modules have a virtually indefinite storage life. 


Reliability of manufacture 


Elimination of the major causes of failure throws into relief 
the minor ones, so that even greater attention must be paid to the 
quality of manufacture. Methods of component selection and 
testing and quality control procedures have been thoroughly 
reviewed to ensure the maximum consistency of the finished product. 

It is also vital that there should be a rapid feed-back of infor- 
mation from the user to the manufacturer so that improvements, 
based on field experience, can be incorporated quickly. An efficient 
service organization, in constant touch with the user, is an essential 
part of any reliability programme. 

Theoretical assessments of the probable reliability of equipment 
can be made, but the reasons why sets fail are complex and the 
estimates are often wide of the mark. Ultimately, the proof of 
the pudding can only be in the eating. All that can be said is that, 
in the design of the Sixty Series, a really thorough attempt has been 
made to analyse all the causes of failure and to do something 
constructive about every one of them. The introduction of trans- 
istors has provided the opportunity for a completely new approach 
to the problems of reliability. It is certain that much will have been 
gained. Exactly how much, only time will show. 


The author wishes to thank the Engineer-in-Chief, Marconi’s Wireless Telegraph 
Co Ltd, for permission to publish this article. 
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Displays for 
Modern Radar 
Data Handling 


By D. W. G. BYATT, 8Sc,A Inst P 
and F. W. KIME, AMIEE, AM Brit IRE * 


HE air traffic control requirement has become increasingly 
complicated over the past decade, mainly because of the 
higher traffic density and greater speed differential between 

the types of aircraft to be handled. Until fairly recently Visual 
Flight Rules, by which a pilot relied on avoiding collisions by 
seeing and being seen in good weather, predominated. But in the 
airways and terminal areas the use of Instrument Flight Rules 
coupled with direction from controllers using surveillance radar 
has allowed close aircraft separations to be maintained even under 
conditions of poor visibility. Normal procedure under these rules 
provides for advance notice of a flight to be derived from a flight 
plan submitted by the pilot before take-off. This plan will be 
correlated with other traffic movements and a specified route and 
height agreed. At certain designated points the pilot will report 
his position, altitude and ETA at the next reporting point. 

On the ground, the controllers use information from flight plans 
and position reports to ensure that certain standardized separations 
are maintained between aircraft which are under control. Separa- 
tions are planned according to the available methods of navigation 
so that the acutal separation between aircraft can never become 
less than is considered safe. Reasonable allowance is made for 
navigational errors, for delays in air-to-ground and ground-to-air 
transmissions, and for the expected movements of aircraft until the 
next reports are received. Clearly these factors can be reduced 
where aircraft are under radar surveillance and the controlier can 
complement his procedural information with a dynamic display of 
the actual situation. 

The problem confronting the controller responsible for directing 
aircraft in this manner is most complex and exacting. He must 
build up and maintain a crystal clear mental picture of the situation 
in the sector for which he is responsible. This involves assimilating 
the flight data originally provided, up-dating it for each aircraft 
when position reports are received, predicting the future flight 
pattern and finally passing new instructions to the aircraft if 
necessary, to ensure that safe separation is maintained. The task 
is made more difficult because information to the controller becomes 
available in a variety of forms, is subject to different time delays 
and is of varying accuracy. Some data is presented on flight 
information strips, normally up-dated manually, while radar data 
comes from interpretation of a cathode-ray tube display and is up- 
dated at each aerial rotation. Turboprop and pure jet transports, 
with more rigid flight path requirements and speeds vastly in 
excess of those of the slowest aircraft, introduce the need for 
anticipation of the future flight pattern over a much wider range, 
which greatly increases the complexity of the controller’s task. It 
is therefore most important to relieve him as far as possible from 
any work which is purely routine and to give him displays and 
computational aids which can be arranged to present only selected 
data and carry out conflict calculations. More time will then be 
available for making the decisions necessary to achieve the safe and 
unimpeded flow of air traffic. 

The basic information with which the controller must carry out 
his task can be divided into two main groups and separate con- 
trollers, in close liaison, often use the different groups. There is 


* Marconi’s Wireless Telegraph Co Ltd 





The new Marconi SD 1015 display unit and, above it, an 

example of the combined raw and synthetic display it 

can produce. Raw radar traces are each identified with 
three-character groups of letters and figures 


the procedural data based on flight plans and progress strips, and 
radar information—primary surveillance radar giving plan posi- 
tion data on all aircraft, or secondary radars giving instant identi- 
fication of aircraft fitted with transponders. Radar height, from 
height-finders or coded transponders may also be available. 

Additional information may come in from aircraft outside radar 
cover, via normal VHF and HF radio and from VDF position 
fixes. Less frequent but equally important in the controllers’ work 
are reports of meteorological conditions, operational status of other 
airports, diversion arrangements and serviceability of navigation 
aids. It is essential that all this information should be assembled 
and displayed to the controller so that he may use it in the most 
effective way. 

Over the years the assistance given to controllers by means of 
mechanical and electronic aids has gradually increased. As traffic 
has become more dense, the single radar controller has been 
replaced by several controllers, each covering a sector. Inter- 
display marks, controlled by a joystick, were introduced to facilitate 
handover of an aircraft trace from one sector to the next. Video 
maps, showing the airways and reporting points, helped to orien- 
tate the aircraft patterns. The advances made in electronic com- 
puters and data-handling equipment in this and other fields, 
particularly as a result of vigorous development for the armed 
forces, made it possible for large-scale data processing to be 
carried out in real time, thus maintaining an accurate and up-to- 
date picture of an air situation. 

Data may then be arranged for display to particular controllers 
in the most effective manner. One method might be by primary 
radar display on which certain tracks would carry identification 
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Left, a synthetic display in which each aircraft trace is identified and has track, climb or descent 
Above, a fully-equipped controller’s desk with closed-circuit television, 
SD 1016 tabular display and raw/synthetic c.r.t. 


and other symbols. 


Aviation Electronics... 


markers indicating particular aircraft which were to be transferred 
from one sector to another or from airways control to approach 
control. 

Alternatively, basic information may be extracted from the radar 
by tracking operators and correlated with procedure data in a 
computer whose high-speed capability may be used for sorting 
and cataloguing operations. The outputs may then be displayed 
to each controller as a purely synthetic picture of all aircraft under 
his direction—giving, by groups of alpha-numeric characters, their 
call-sign, speed, course and height. 

Because such a display may become too confusing if too much 
information is introduced beside each aircraft trace, further details, 
such as calculated times over reporting points, may be displayed 
on a different form of unit which produces a tabular presentation 
similar to that of the flight progress strip. Details of predicted 
collision courses may be included in the computer output to this 
form of display. 

The basic objective in the design of the Marconi SD1015 12in 
radar display unit was flexibility. It was realized that, for the 
operational organizations and the controllers, the variety of types of 
display should be kept to a minimum. The three main requirements 
for display units are that a flexible raw radar picture should be 
available for tracking and/or data extraction; it should be possible 
to display synthetic information from a main information store; 
and there should be a tabular or “tote” display to show more 
detailed information to supplement the synthetic or possibly the 
raw display. 

In spite of the much more extensive video facilities of the raw 
radar display, it was found desirable for both operational and 
economic reasons to provide one display unit for both raw and syn- 
thetic radar. 

The radar controller invariably views his display from a distance 
of less than 24in. The 12in cathode-ray tube is about the optimum 
size on which to work at this distance, and the display unit was 
given minimum dimensions based on this c.r.t. To allow most of the 
operational controls to be fitted around the tube face, a front panel 
14in square was chosen. Deflection amplifiers, which provide the 
spot (trace) movement, have to operate over a frequency band 
from zero to nearly 1Mc/s, the higher frequency being that for 
alpha-numeric character writing. The most practical solution was 
to provide two complete deflection systems, namely, a main time- 
base amplifier with its own coil, capable of providing a linear deflec- 
tion over the tube face up to the maximum speed required by the 
radar system (ten miles minimum range in the SD1015); and a 
symbol-writing amplifier, with its own high-speed coil behind the 
main coil on the c.r.t., capable of causing the c.r.t. spot to write a 
complete character in 20 microsec. As the beam character deflec- 
tion occurs before the main deflection, the deflection aperture is 
quite small. In fact, reasonably small identical output valves are 
used in both amplifiers, in spite of an inductance ratio of a hundred 
to one 

On a marked radar, the characters are written in the short 
period between scans. In order to provide the maximum available 
time for character writing, the flyback time must be kept to an 
absolute minimum. This is equally important in the synthetic 
display, where beam flyback time is unproductive, and can be one 
of the factors limiting the total number of aircraft that can be simply 
handled. But, for most of the time-cycle of a radar display, deflec- 
tion is at a comparatively slow rate. To minimize power consump- 
tion a special boost technique switches a high voltage across the 





Internal arrangement of the Marconi SD 1016 tabular display unit 


main deflection coil during flyback, and reduces this time to less 
than 100 micro sec. 

The direct result of these techniques, a synthetic display showing 
one complete aircraft position, including its main position shift, 
can be displayed in 160 micro sec. The identification consists of 
two basic characters plus a direction indicating pointer. If a flicker 
rate of 10c/s is acceptable, a sequence of six hundred aircraft could 
be available (but not shown simultaneously on any one display, of 
course). This is clearly greater than needed and, in fact, nine 
symbols per aircraft may be desirable, allowing some three hundred 
and fifty aircraft to be shown. 

The video amplifier of the raw radar display is similarly extremely 
comprehensive. Features include parallel and separately controlled 
inputs for the radar video, range marks, video map and secondary 
radar ; superimposed DF position lines or fixes; two separate marker 
bright-up inputs; and video blanking, which allows aircraft that 
have been processed, or are otherwise not required, to be removed 
from the display. 

Many ATC systems are based on sector control, and the displays 
may be operated off-centre and expanded. Automatic blanking 
prevents beam-scatter from the side of the tube. These, and many 
other facilities, based on long experience of radar display design 
have been incorporated, so that the controller can have the clearest 
and most accurate information. 


Sample tabular display for several aircraft. Column headings are call- 
sign, flight level, Clacton, Brookman’s Park, Watford and London 
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More information will be available than can be shown without 
confusion on the radar display. It is therefore essential to provide 
a supplementary unit next to the main display. Upon this unit, 
the information is divided into rows and columns in which each 
row could represent an aircraft. For example, the first column can 
show the identification, the second column the aircraft type, the 
third the ETA and so on. An optimum layout of ten lines with forty 
characters per line can be shown upon a rectangular 8inc.r.t. Switch 
selection allows any flight data to be written in 20 microsec. The 
information is presented in such a form that it is desirable to use a 
specially designed unit for the tabular display. 

Each individual character, whatever its form, is written by 
continuous movement of the spot through the intersections of a 
small 4 x 4 matrix, giving a direct tracing of the character as it 
might be written by hand. The line shift is by DC levels, switched 
at high speed. Movements are produced in their final analogue 
form by X and Y integrators, which are controlled by serially 
coded digital pulses from the character generator. Analogue 
waveforms of this kind are fed out to the display positions, together 
with time-base and bright-up signals, as decoded from the stored 
instructions. This is the case for both synthetic radar and tabular 
displays. 

For the tabular it is therefore logical to use the two-coil system 
once again, but only a line sequence of information is required. 
Thus the main deflection amplifier accepts a sawtooth waveform 
which by itself would result in the beam traversing the screen at 
uniform velocity. Simultaneously, the high-speed writing amplifier 
accepts the character waveforms and also a concurrent sawtooth 
waveform of duration equal to the character time, but of 
such a velocity as to cancel the deflection caused to the main 
amplifier. The character is therefore effectively written about a 
fixed position. Transition time from one symbol position to the 
next is the flyback time of the auxiliary sawtooth. 

In a system where the control equipment is time-shared between 
a number of displays, the character waveforms are distributed to 
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all positions, but the bright-up for the individual lines of data is 
selected by the particular user. When the operator selects informa- 
tion on a particular flight, it is the computer which instructs the 
characters appropriate to the information in the store at that 
moment to be displayed. 

If all the information a controller is likely to require, including 
that obtained from flight plan, voice communication, radar extrac- 
tion and so on, is fed into the main store, then a tabular is the only 
ancillary display required. But it seems desirable that some 
information, particularly from flight plans or weather reports, 
should be available in message-slip form. In particular, up-dated or 
changed flight plan-information must often be given in such a way 
that the corrections are particularly obvious. For this purpose a 
closed-circuit television display is desirable, and the division of 
information between the tabular (stored) data and the external 
written data depends very much upon the operational con- 
ditions. 

The design of a comprehensive radar display unit must also take 
into account the needs of the smaller airfield. For every large air 
traffic control centre, there are many airfields where a basic radar 
with perhaps a VHF direction finder are the only aids. Their 
requirements have occupied a position of importance in the design 
of the SD1015, and have accounted for some of the design details. 
Between the very large and very small airfields, there are those, 
perhaps within the ATC area, which do not possess the data handling 
system, and yet will need to be supplied with information via data 
links; and the display units used at these airfields probably need to 
be as comprehensive as those at the main centre. 

It is obvious that the existing system of air traffic control, which 
is fairly uniform throughout the world, has been based on hard- 
earned experience. The basic data remains the same: all that has 
changed is the speed and number of aircraft. In designing this 
equipment, it has been the duty of the electronic engineer and 
system designer to provide aids for the controller, to enable him to 
work more efficiently and easily. 


Automatic Check-out 


Reducing aircraft turn-round time 
By B. A. C. STACK* 





The Honeywell trolley-mounted automatic check-out system. It makes 
all the tests which can be carried out manually on an aircraft at either 
first-line or second-line stages of maintenance. It also relieves the operator 
of all decisions about what should be done at any particular stage, and of 
all diagnostic decisions as to which item is faulty 





endowed with the ability to acquire knowledge and experi- 

ence which can be applied to the solution of many problems. 
The pattern of industry today is such that men have to specialize 
in one particular field of activity, and become an expensive economic 
unit. The man-hours involved in keeping both military and com- 
mercial aircraft serviceable form one of the most expensive items in 
the budget of any operator today. Whatever the role of the aircraft, 
time on the ground during maintenance or overhaul becomes an 
expensive overhead. Servicing schedules are specifically aimed at 
reducing the man-hours involved to a minimum, and at turning 
aircraft round for their next flight as quickly as possible. 

Modern aircraft, whatever their purpose, are dependent upon 
complex electronic, pneumatic and hydraulic systems, all closely 
integrated to enable the pilot to perform his particular task. 
Military aircraft, with their navigation and bombing computer, 
automatic flight controls, radar and fire-control systems, all closely 
interdependent, present one of the most difficult problems from the 
point of view of maintenance. But commercial airliners are rapidly 
approaching a similar complexity with integrated navigation and 
flight control systems. 

To discover whether these closely coupled systems are operating 
correctly within tolerance is becoming a major time-consuming task 
for highly skilled personnel. The setting-up procedures for carrying 
out static and dynamic tests and the reasoning required for accurate 
error diagnosis are moving beyond the capabilities of the human 
brain. The procedures involve step-by-step sequential operations 
with simultaneous precise readings of the performance of the 
systems under test. 

Three years ago, scientists and engineers of the Honeywell 
organization in the United States carried out a field study of the 
effort required to maintain modern military jet aircraft using only 
the standard manual test equipment. It was shown beyond doubt 
that even with the team’s exceptional skills it was impossible to 
perform all the necessary tasks simultaneously. As a result of 
logical reasoning the answer become obvious. If all the manual 
testers were tied together and were controlled from a central source, 
* Honeywell Controls Ltd. 


S endowed wt skills are the prerogative of man, who is 
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such as a pre-written programme drawn up in the design office, all 
the setting-up routines and the diagnostic analysis of the results 
could be taken out of the hands of the human operator. 

This approach was put to the test. A prototype equipment was 
produced which, when connected to the airborne systems within 
the aircraft, indicated to the operator a “Go” or ““No Go” condi- 
tion and identified the particular piece of equipment at fault. 

As is the case with all test equipment, the check-out system must 
give the operator the utmost confidence. A self-checking capability 
was therefore built into the machine so that, whenever a “No Go” 
condition occurred, this part of the test equipment, usually referred 
to as an “automatic systems analyser,” carried out a self-checking 
routine to ensure that the fault was in the aircraft and not in the 
tester. The device was subjected to the most rigorous field evalua- 
tion by the USAF and proved so successful that further units were 
ordered. Some 60 units are now in operational service in the 
United States. The automatic analyser is being supplied to many of 
the NATO air forces equipped with the F-104, and similar equip- 
ment has been ordered by the RAF for automatic check-out of the 
Lightning. 





Actual layout of the automatic check-out equipment depends on 
the requirements of the user, but it normally takes the form of a 
four-wheeled trolley measuring about 9ft long by 4ft wide by 5ft high 
and weighing less than a ton. The trolley can te wheeled alongside 
the aircraft and connected by means of cable or pressure lines to the 
systems under test. Its prime military application is at flight-line 
level where it can be used to diagnose faults reported by pilots, or 
to ensure that the aircraft is serviceable prior to take-off. On this 
basis it is normal to check the airborne system down to the lowest 
replaceable black box, but where particular components require to 
be identified, for example at second-line servicing level, little addi- 
tional equipment is required. The depth of testing primarily de- 
pends on the programme controlling the test procedures. 

In the Honeywell approach to automatic check-out, the pro- 
gramme written out by the test engineers in conjunction with the 
system designers is coded and punched on a Mylar tape, which is 
exceptionally tough. It has teen subjected to the most rigorous 
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The programme tape, above, punched on virtually indestructible Mylar, 

controls both the main testing and self-checking sequences. At left, some 

of the equipment drawers are open. They can be tilted on end for ease of 
access to components 


tests in an effort to deform it, but it has proved to be virtually 
indestructible unless deliberately attacked with a knife. The tape 
then is the control, and can easily be modified to keep up to date 
with aircraft changes. Once the master tape has been prepared many 
copies can be made for use on similar equipment at different sites. 
The type of programme provided on the tape can be as detailed as 
required and can vary from complete nose-to-tail checks for ensuring 
overall system functioning, to detailed checks on any particular 
piece of equipment known to be causing trouble. With careful 
thought at engineering level full consideration can be given to all 
cross-coupling effects from one system to another and the whole of 
the setting-up procedure is then automatic. 

In establishing the correct procedures, the programme tape will 
indicate to the automatic systems analyser, through input and 
output selection unit, which particular point in the aircraft system 
should be selected for injecting an appropriate signal, whether it be 
a fixed voltage, a ramp or step input or some sinusoidal forcing 
frequency to energize the aircraft system dynamically. Having 
initiated a signal into the system the response will be routed through 
the output selection unit, suitably conditioned in the signal condi- 
tioner and fed into the comparator unit where it will be measured 
between high and low limits. If the signal is within these limits a 
“Go” condition will be indicated. If it is out of limits a ““No Go” 
condition will be shown. After a “‘No Go” indication some other 
process might have to be initiated and the programme tape would 
accordingly give the internal command within the tester to proceed 
to the next step. The ““No Go” condition might on the other hand 
indicate a fault within the check-out system and the tester would 
immediately go into a sub-routine, already written on the tape, to 
ensure that the fault does not lie within itself. The malfunction 
lamp on the tester would light and the illuminated digital read-out 
would identify for the operator the test number at which the failure 
occurred and the procedure required to rectify it. As soon as the 
fault had been corrected the tester would go on to the next step. 
Normally the tape would be rewound to the beginning of the 
particular test at which the fault had occurred in order to ensure 
that the right corrective action had been taken. The ‘tester con- 
tinues to operate in this way until all the tests have been carried 
out. 

Should a fault occur within the tester itself, special self-check 
tapes, which are usually provided, will carry out a detailed examina- 
tion of the tester, carefully stepping from one section to another, 
making sure that at each step the unit being examined is within 
tolerance. The good unit is used as a basis for the next one and so on. 
In this way the self-check routines mushroom out and in no case are 
two unknowns compared one against the other. 

The accuracy of the automatic systems analyser depends on the 
accuracy of the system which it has to test; and the tester is generally 
given an accuracy at least one order better than that of the equip- 
ment being checked. This is more a matter of economics than any- 
thing else, for it is obviously an expensive refinement to provide a 
high degree of accuracy and a high speed of operation if a compara- 
tively coarse system with slow response time is being checked. 
Where high-speed digital systems are being examined, digital test 
techniques are warranted, but many aircraft systems are of the 
analogue type where response times are down to a few cycles per 
second. It is then hardly worthwhile to use high-speed techniques 
which would have to be considerably slowed down. 
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PRINCIPAL 


MANUFACTURERS 


Airmed Ltd, South Road, Temple Fields, 
Harlow, Essex. Oxygen masks and ancil- 
lary apparatus, aircrew headsets and boom 
microphone on protective helmet; designers 
and manufacturers; assembly and machined 
components. 


Airtech Ltd, Aylesbury and Thame Airport, 
Haddenham, Bucks. Aircraft sub-assemblies 
and components; design, manufacture, over- 
haul and repair of radio and electrical equip- 
ment, mobile radio and radar; cloud-base 
recorder. 


Amplivox Ltd, Beresford Avenue, Wembley, 
Middx. Manufacturers of hand-held and 
boom microphones, aircrew headsets, includ- 
ing the Amplilite series. 


Anticoustic Co, Sussex House, 204 High Streei’ 
Guildford, Surrey. Manufacturers of air- 
crew headsets, including a 100z unit with 
noise-cancelling boom microphone for execu- 
tive aircraft. 


Aron Electricty Meter Ltd, 72-82 Salusbur) 
Road, Kilburn, London NW6. Bombsights, 
computers, oxygen regulators ; loop equipment; 
meters, valves; counters; control unit 
instruments ; mountings. 


Associated Electrical Industries Ltd (Aircraft 
Equipment Group), Raglan Street, Coventry. 
Design, development and manufacture of 
complete electrical power and engine-starting 
systems, magnetos, switches, circuit breakers 
and high-temperature silicon rectifiers. 


Associated Electrical Industries (Woolwich) 
Ltd, Woolwich, London SEI8. Pattern, 
miniature and radio frequency cables; equip- 
ment and winding wires, Solon soldering 
irons, jointing tapes, semi-conductor devices; 
lamps, cables and signal equipment for air- 
craft, aerodromes and airports. Sting Ray 
tracking radar for Bloodhound. 


Bakelite Ltd, /2-18 Grosvenor Gardens, London 
SWI. Copper-clad plastics laminates for 
aircraft electronic equipment; Bakelite plastics. 


Baxter, Woodhouse & Taylor Ltd, Woodside 
Poynton, Cheshire. Various electrically 
heated covers for aircraft components; electric 
de-icing; pressurized aircrew helmets. 


B. and M. Electronics Ltd, 6/ Gatwick Road. 
Crawley, Sussex. 
wiring and sheet metal-work. 


Belling & Lee Ltd, Great Cambridge Road. 
Enfield, Middx. Screened and unscreened 
connectors for every purpose, terminal blocks, 
circuit protection gear and interference sup- 
Pression equipment. 


Blackburn Aircraft Ltd, Brough, Yorks, 
Electronic equipment including digital volt- 
meters, Hall effect analogue multipliers, con- 
stant voltage transformer, data logging and 
amplifier equipment, analogue to digital con- 
verter, digital clock and output printer. 


Design and production of 


A.E.I. variable-speed AC/DC 
power system for aircraft 


B.M.B. (Sales) Ltd, “Boscobel,” High Street, 
Crawley, Sussex. Electrical components. 


Boulton Paul Aircraft Ltd, Wolverhampton. 
Electronic research and test equipment. 


G. & E. Bradley Ltd, Electrical House, 
Neasden Lane, London NWIO0. Electronic 
research engineers and manufacturers; Tacan 
performance tester Type 10166 developed for 
MOA. 


Bristol Aircraft Ltd, Filton House, Bristol. 
Electronic testing, telemetry and data reduc- 
tion equipment. 


British Communications Corp Ltd, Coronation 
Road, High Wycombe, Bucks. HF and VHF 
communications radio for fixed, mobile and 
personal, ground and ground-to-air use; 
communications system planning; military 
and civil equipment. 


British Insulated Callender’s Cables Ltd, 
PO Box No 5, Norfolk House, Norfolk Street, 
London WC2. Electrical insulating materials, 
wires, cables and flexibles; solders, fluxes; 
hangars, radio masts and towers; aluminium 
sheets and sections; copper wires, bars and 
strips. 


Bryans Aeroquipment Ltd, Willow Lane, 
Mitcham, Surrey. X and Y plotting tables, 
servo instruments and manometcrs; thermo- 
couples and pitot static installations; instru- 
ment test equipment; oxygen demand regula- 
tors; cabin pressure equipment test rigs. 


Burndept Ltd, West Street, Erith, Kent. 
Lightweight five-channel and single-channel 
VHF transmitter/receivers, UHF and VHF 
Talbe talk and listen beacon equipment for air- 
crew rescue; development and production of 
special primary batteries for guided weapons. 


Decca Navigator’s Omnitrac computer to 
convert hyperbolic to rectilinear co-ordinates 




























C.W.C. Equipment Ltd, Acorn Works, Kings 


Grove, Maidenhead, Berks. Wiring systems; 
plugs, sockets, connectors and switches. 


Chelton (Electrostatics) Ltd, Spittal Street, 
Marlow, Bucks. Aerial equipment and static 
dischargers, including Midget range. 


Chloride Batteries Ltd, Grosvenor Gardens, 
London SW1. Exide and chloride lead acid 
batteries; accumulators for aircraft, guided 
missiles and equipment. 





de Havilland Aircraft Acorn automatic check- 
out and recording equipment 


Below, Cossor secondary radar unit at London 
Heathrow Airport 








Ferranti Type 100 inertial system for aircraft 


CIBA (A.R.L.) Ltd, Duxford, Cambridge. 
Electrical insulation; Redux, Hidux, Aero- 
web, Araldite, Aerolite. 


E. K. Cole Ltd, Ekco Works, Southend-on-Sea, 
Essex. Electronic equipment, including 
single- and three-phase inverters. 


A. C. Cossor Ltd, Cossor House, Highbury 
Grove, London NS Electronic instruments 
for aircraft and research applications. 


Cossor Radar & Electronics Ltd, The Pinnacles, 
Elizabeth Way, Harlow, Essex. Surveillance 
radars and display systems ; airborne and ground 
units for secondary radar, with side-lobe sup- 
pression; ground-based weather radar; Gee 
and developments; isolators, circulaters, 
Strip transmission lines; magnetostrictive 
delay lines. 


Creed & Co Ltd, Telegraph House, Croydon, 
Surrey. Airborne teleprinters; communica- 
tion equipment. 


John Curran Ltd, Curran Road, Cardiff. 
Turning gears for radars; aero engine test 
equipment for turbojet, turboprop and piston 
engines; optical glide-path indicators. 





Above, Elliott Brothers (London) main and monitor vertical gyros 
for the VC/O flight control system 


Left, Electronic Control Engineering radio aids simulator cockpit 


Right, part of the G.E.C. Dexan digital computer for aircraft flight 


management 


Davis & Timmins (Aircraft) Ltd, 270 High 
Street, Ilford, Essex. | Manufacturers, stock- 
ists and distributors of AGS, AS and other 
standard metal components for the aircraft 
industry. 


Dawe Instruments Ltd, 99 Uxbridge Road 
Ealing, London WS. Electronic measuring 
instruments; stroboscopes; cable manufac- 
turers. 


Decca Navigator Co Ltd, Decca House, Albert 
Embankment, London SE11. Patentees and 
manufacturers of Decca Navigator system; 
ground transmitters for air, marine and survey 
chains; Decca receivers, Flight Log pictorial 
displays, self-setting displays, Omnitrac hyper- 
bolic to rectilinear grid converter; roller 
maps for pictorial navigation; DIAN Decca/ 
Doppler combined system. 


Decea Radar Ltd, Decca House, Albert Em- 
bankment, London SEl11. Large civil and 
military surveillance radars, including DASR 
1; height-finding radar; complete range of 
interscan display equipment and defence 
systems installations; Type 424 airfield radars; 
ground-based weather radars; Doppler navi- 
gators; radar tape recorders; marine radars. 


de Havilland Aircraft Co, Hatfield, Herts. 
Check-out equipment and components; Fire- 
streak and Red Top missiles. 


“Diamond H’’ Switches Ltd, Gunnersbur) 
Avenue, London W4. BS relays, used in the 
VC10; switches. 


Dowty Equipment Ltd, Arle Court, Cheltenham, 
Glos. Design and manufacture of electrical 
equipment, undercarriages and hydraulic 
equipment for aircraft. 


E.M.I, Electronics Ltd, Blyth Road, Hayes. 
Middx. Designers and manufacturers of 
radar, radio and electronic equipment of all 
types for aircraft and guided weapons. 


E.R.S. (London) Ltd, Brookwood Road, London 
Swis. Connectors, wiring looms, aerial 
kits, junction boxes, insulator assemblies. 


Ekco Electronics Ltd, Ecko Works, Southend- 
on-Sea, Essex. Single and duplicated air- 
borne weather radar; low cost cathode-ray 
direction finding equipment; simplified pre- 
cision approach radar. 


Electro Mechanisms Ltd, 220 Bedford Avenue, 
Slough, Bucks. Designers and manufacturers 
of electronic and electro-mechanical measuring 
and test equipment. 


Electronic Associates Ltd, Burgess Hill, Sussex. 
PACE analogue computers; laboratory instru- 
ments; analogue digital plotters; automatic 
check-out equipment. 
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Electronic Control Engineering Ltd, 206 London 
Road, Burgess Hill, Sussex. Computers, 
simulators, ground rigs; systems engineering; 
process control; servo test equipment. 


Elliott Brothers (London) Ltd, Century Works, 
Lewisham, London SE13. Civil and military 
autopilots, including VC10 autopilot and auto- 
matic flare-out system; air data sensers; auto- 
throttle controls; radar, including Leader 
Beacon; inertial navigation system for Blue 
Steel; Bendix PB-20 autopilot, airborne VHF 
radio and Doppler; Verdan airborne digital 
computer; interphone systems; guided weapon 
equipment; fuel-flow and tachometers; gyro- 
scopes; servo-mechanism components; strain 
gauges. 


English Electric Co Ltd (Aircraft Equipment 
Division), Phoenix Works, Bradford 3. Alter- 
nators; brushless and conventional generators 
and associated equipment; Sundstrand con- 
stant-speed drives; linear and rotary act- 
uators: a.c. and d.c. motors for aircraft and 
missiles. 


English Electric Aviation Ltd (Guided Weapons 
Division), Stevenage, Herts. Thunderbird 
and Blue Water missiles; missile equipment, 
including inertial quality gyroscopes. 


Epsylon Industries Ltd, Faggs Road, Feltham, 
Middx. Tape recorders, industrial televison. 


Erma Ltd, Mount Pleasant, Alperton, Wemblev 
Middx. Manufacturers of solderless ter- 
minals, cable lugs and crimping equipment. 


Rotatable ferrite-rod aerial system for MF 
portion of the Halpin ADAS for light aircraft 
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Ferranti Ltd, Hollinwood, Lancs. Gyro- 
scopic gunsight and radar fire-controls, in- 
cluding Airpass I and II and ISIS; gyro flight 
instruments; radar and navigation equipment 
including Type 100 inertial platform; heli- 
copter flight director; audio central warning 
system; industrial and air traffic control 
computers; radar cathode-ray tubes; valves; 
silicon junction diodes; rectifiers; transistors ; 
ceramic-metal seals. 


Denis Ferranti Meters Ltd, Caernarvon Road, 
Bangor, Caernarvonshire. Electro-mechanical 
instrument manufacturers. 


Formica Ltd, De la Rue House, 84-86 Regent 
Street, London W1. Copper-clad laminates 
used in printed circuitry; industrial laminates. 


General Electric Co Ltd, Magnet House, 
Kingsway, London WC2. _ Electrical equip- 
ment for aircraft; all types of airfield lighting; 
angle of approach indicators, including 
VASI. 


General Electric Co Ltd (Applied Electronics 
Laboratories), Wembley, Middx.  Ajirborne 
fire-control radars; guided weapon electronics, 
including Sea Slug; Dexan airborne digital 
flight management computer; telemetry equip- 
ment; allied test equipment. 


General Precision Systems Ltd, Bicester Road, 
Aylesbury, Bucks. Synthetic flight trainers; 
link trainers; electronic flight simulators and 
multi-engined trainers using electro-mechanical 
computing devices; visual attachment for 
simulators; air traffic control data handling 
systems ; industrial computers. 


Girdlestone Pumps Ltd, 25 Davies Street, 
London WI. Aerials, connectors, plugs, 
sockets and components. 


Goodmans Industries Ltd, Axion Works, 
Wembley, Middx. Vibration equipment; 
microphone loudspeakers and radio trans- 
formers. 


Graseby Instruments Ltd, Kingston-by-pass 
Road, Tolworth, Surrey. Accelerometers ; 
centrifuges; clocks; fuse mechanisms; gauges; 
gears; gyro test tables; gyroscopes and 
gyroscopic apparatus; pressure transducers; 
pitot heads; stroboscopes ; torque amplifiers. 


Grundy & Partners Ltd, Gomer Place, Tedding- 
ton, Middx. Radio connectors and electrical 
harness wiring. 


Guest Keen & Nettlefolds (Midlands) Ltd, At/as 
Works, Darlaston, Staffs. Aircraft fasteners ; 
bolts; nuts, including “‘Aero-tight” stiff nuts, 
screws, rivets; washers. 


Halpin ADAS MF receiver and 2}in c.r.t. 
indicator for MF beacons and VOR 
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Hairlok Co Ltd, Iddlesleigh House, Caxton 
Street, London SW1. Moulded protective 
packaging for instruments, electronic gear and 
missiles ; rubberized hair. 


Halpins of Hampshire Ltd, Sea/Air Electronics 
Division, Southampton. Aircraft Directional 
Accuracy System (ADAS) using small MF 
and VHF receivers and a 2}in c.r.t. indicator 
to supply bearings from NDBs and VOR/LOC 
in one equipment, MoA approved. ADAS, 
less aerial and VHF receiver, costs £245. 


Hellermann Ltd, Tinsley Lane, Crawley, 
Sussex. Cable sleeves, binding and tubing; 
pressure bungs and housings; sealing glands, 
P. clips; cable strapping and studs, grommets; 
lubricant; PVC tubing, cable terminals and 
crimping tools. 


Hendrey Relays Ltd, 392 Bath Road, Slough, 
Bucks. Telemetry instruments; aerial survey 
equipment; relays and switches. 


Honeywell Controls Ltd, Ruislip Road East, 
Greenford, Middx. Micro-switches; instru- 
mentation for missile launching sites and rocket 
test installations; inertial navigation equip- 
ment; adaptive autopilot; automatic check-out 
equipment. 


Alfred Imhof Ltd, Ashley Works, Cowley Mill 
Road, Uxbridge, Middx. Instrument hous- 
ings and racks; Imlok control consoles. 


Kelvin & Hughes (Aviation) Ltd, Empire Way, 
Wembley, Middx. Flight, navigation, engine 
and test instruments, including air data com- 
puters, servo altimeters and compasses; roller- 
map navigation displays; roller-blind instru- 
ment system. Working with Smiths on D.H. 
Trident automatic control system. 


Lancefield Aircraft Components Ltd, Herries 
Street, London W10. Radar waveguides, 
heavy sheet metal assemblies; protective 
covers; tube work; tanks; light sheet metal and 
tubular assemblies; seats and upholstery. 


Joseph Lucas (Batteries) Ltd, Great King Street, 
Birmingham 19. Aijrcraft and ground 
batteries. 


Joseph Lucas (Gas Turbine Equipment) Ltd, 
Shaftmoor Lane, Birmingham 28. Electrical 
accessories ; ignition screen harness. 


M.B. Metals Ltd, Vale Works, Vale Road, 
Portslade, Sussex. Switches, plugs and 
sockets; electrical accessories. 


M.L. Aviation Co Ltd, White Waltham Aero- 
drome, Maidenhead, Berks. Electro-mech- 
anical releases; electrical and _ electronic 
equipment. 


Marconi Instruments Ltd, Longacres, St Albans, 
Herts. Telecommunication test equipment 
for checking airborne and ground-based radio 
installations; industrial X-ray apparatus for 
inspection of airframes, missiles and gas 
turbines. 


Marconi’s Wireless Telegraph Co Ltd, Marconi 
House, Strand, London WC2. Airborne and 
ground-based VHF and HF communications 
radio; military and civil Doppler navigators; 
VOR beacons; military and civil surveillance 
and tracking radars and height-finders in all 
wavebands; complete traffic control and 
defence data handling systems; crystal-tuned 
and lightweight ADF; microwave links; test 
equipment. 


McMichael Radio Ltd, Langley Park, Slough, 
Bucks. Radio and electronic equipment; 
radar trainer; sub-miniature circuitry. 





Marconi $.264A/H aerial head installed at 
RNAS Yeovilton 


Metachemical Processes Ltd, 4/-43 Gatwick 
Road, Crawley, Sussex. Dalic process of 
electro-deposition of all metals; Micrograin 
nickel electroforms for aircraft de-icing; 
Indium primary electrical cells for missiles; 
general plating. 


Micanite & Insulators Co Ltd, Empire Works, 
Blackhorse Lane, Walthamstow, London E17. 
Electrical insulation. 


Microcell Ltd, Ingersoll House, 9 Kings- 
way, London WC2_ Electronic test equip- 
ment. 


Miles Electronics Ltd, Shoreham Airport, 
Shoreham, Sussex. Electronic and electrical 
components; flight simulators. 


Mullard Equipment Ltd, Mullard House, 
Torrington Place, London WCl.  Special- 
ized electronic equipment for communica- 
tions and navigation. 


Mullard Ltd (Valve Division), Century House, 
Shaftesbury Avenue, London WC2.  Re- 
ceiving, special quality, transmitting, micro- 
wave, modulator, gas-filled rectifying, special 
purpose valves; cathode-ray tubes, thyratrons; 
transistors and crystal diodes. 


Murphy Radio Ltd (Electronics Division), 
Welwyn Garden City, Herts. VHF com- 
munications transmitter/receivers; civil and 
military DME; cabin address systems; air- 
borne and ground units of Leader Cable 
for automatic landing; test and measuring 
sets for laboratory use. 


Louis Newmark Ltd, Aircraft Division, Prefect 
Works, Purley Way, Croydon, Surrey. Auto- 
stabilizers; helicopter autopilots including 
Mk 19 for ASW; precision gyroscopic and 
capsule-operated instruments; Lear and 
Downer licences. 


Newton Brothers (Derby) Ltd, Alfreton Road, 
Derby. Electrical equipment, including 
transistorized voltage and current regulators, 
transformers and generators. 


S. E. Opperman Ltd, Stuart Works, Stirling 
Corner, Boreham Wood, Herts. Radar 
mechanisms for air and ground use; gears and 
gearboxes. 


Page Engineering Co (Sunbury-on-Thames) 
Ltd, Page Works, Forge Lane, Green Street, 
Sunbury-on-Thames, Middx. Design, devel- 
opment and production of visual centralized 
warning systems; relays, switches, lamp- 
holders; moving coil instruments. 


Partridge, Wilson & Co Ltd, Davenset 
Electrical Works, Evington Valley Road, 
Leicester. |Davenset mains-operated ground 
power-trucks; automatic battery charging 
rectifiers and high discharge battery tester. 

Philips Electrical Ltd, Century House, Shaftes- 


bury Avenue, London WC2. Lighting equip- 
ment for aircraft and ground installations. 




































Autopilot components, flight director instru- 
ments and control panel for the Smiths SEP.4B 
automatic landing system 


Aviation Electronics... 


Piezo Ltd, 26 Si Albans Road, Watford, Herts. 
Radio quartz crystals; specialized electronic 
equipment. 


Plannair Ltd, Windfield House, Epsom Road, 
Leatherhead, Surrey. Centrifugal and axial 
blowers for cooling electronic and electrical 
equipment. 


The Plessey Co Ltd, Vicarage Lane, Ilford, 
Essex. Complete aircraft electrical systems; 
constant-speed drive; relays, magnetic indi- 
cators, circuit breakers, connectors, pre- 
formed wiring; missile electronics; airborne 
and ground VHF and UHF silicon rectifiers; 
crystal ovens; microminiaturization tech- 
niques. 


Pritchett & Gold and E.P.S. Co Ltd, /37 
Victoria Street, London SWI. Dagenite 
airborne and ground starter batteries. 


R. B. Pullin & Co Ltd, Phoenix Works, Great 
West Road, Brentford, Middx. Dunking 
Sonar for Wessex; d.c. and a.c. motors; 
synchros; transistors and magnetic amplifiers; 
turn and slip indicators; instruments and test 
sets 


Pye Telecommunications Ltd, Newmarket 
Road, Cambridge VHF and UHF fixed 
mobile and portable radio; Pye directional 
ILS; control equipment and _ transistorized 
loud-hailing equipment. 


Racal Engineering Ltd, Western Avenue. 
Bracknell, Berks. Communications radio; 
ground and airborne navigation aids. 











2°06 +@l@ 


/ 
ve 


546 FLIGHT, 5 October 1961 





Rank Cintel Ltd, Worsley Bridge Road, London 
SE26. Peep head-up flight director ; c.r.t. 
central warning display. 





Redifon Ltd, Broomhill Road, Wandsworth, 
London SW18. Ground-to-air and point- 
to-point HF and VHF communications radio; 
navigational radio beacons; public address 
systems; flight simulators and _ trainers; 
radar simulators; Radic computer. 


Reid & Sigrist Ltd, Braunstone, Nr Leicester. 
Gyroscopic instruments; 35 mm _ high-pre- 
cision cameras; dynamic balancing machines; 
metal processing. 


Rist’s Wires & Cables Ltd, Lower Milehouse 
Lane, Newcastle, Staffs. Aircraft cables; 
wiring or harness assemblies; telephone cords 
and cables. 


A. V. Roe and Co Ltd, Greengate, Middleton, 
Manchester. Analogue computers and data 
reduction equipment for controls and guidance 
systems. 


Royston Instruments Ltd, Canada Road, 
Oyster Lane, Byfleet, Surrey. Magnetic tape 
crash and maintenance recorders; flight 
test recorders; play-back, presentation and 
data-processing equipment. 


Salford Electrical Instruments Ltd, Pee/ Works, 
Silk Street, Salford 3. Plastic film capacitors, 
quartz crystal devices; magnetic materials; 
strain gauges; filters, power packs; thermo- 
electric cooling units; circuit breakers. 


W. H. Sanders (Electronics) Ltd, 49 Conduit 
Street, London WI. Aijrcraft radar com- 
ponents, waveguide runs, couplings and micro- 
wave test equipment; regulators; gear assem- 
blies. 


W. Bryan Savage Ltd, /7 Stratton Street, 
London WI], Electronic vibration and fatigue 
testing apparatus. 


Short Brothers and Harland Ltd, Precision 
Engineering Division, Queen's Island, Belfast, 
Northern Ireland. Analogue computers, in- 
cluding the Simlac and Simlac Minor; control 
system analyser and electronic test equipment; 
VTOL flight controls and Seacat missile. 


Smiths Aviation Division, Cricklewood Works, 
London NW2. Smiths Aviation Division, 
with Kelvin Hughes and Sperry, are respon- 
sible for the D.H. Trident flight control system, 
intended .for automatic landing. A _ triplex 
autopilot and all related equipment including 
a new flight director instrument system, are 
under development and a very considerable 
amount of test flying has already established 
the technique. Also to be provided in the 
Trident is the Para-visual Director using 
“barber's pole” indicators for flight director 


“e: " 


Left, the Solartron transistorized radar simulator. Below, the Sperry SP-3 autopilot 
servos and control panel for medium-sized aircraft 
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The control rig for the SC.! made for the 
Precision Engineering Department of Short 
Brothers and Harland 


purposes. The automatic landing system has 
been ordered for the Short Britannic freighter. 
Smiths, with other companies, were respon- 
sible for much of the development work which 
resulted in the Blind Landing Experimental 
Unit Autoland system now being supplied to 
Bomber Command. The Trident and Auto- 
land autopilots are respectively designated 
SEP.5 and SEP.4. The SEP.2 autopilot and 
Smiths Flight System instruments have been 
in airline service for some years. PVD or 
automatic landing is being evaluated by the 
Federal Aviation Agency and in Germany and 
by several airlines. 

Smiths also produce other flight and engine 
instruments, fuel gauges, synchros, small 
motors, and allied components. 


Solartron Electronic Group Ltd, Solartron 
Works, Thames Ditton, Surrey.  Oscillo- 
scopes, pulse generators, volt-meters, oscil- 
lators; data handling equipment; analogue, 
digital and analogue-to-digital machines; 
recorders, printers; pressure transducers; 
radar simulators. 


Southern Instruments Ltd, Frimley Road, 
Camberley, Surrey. Single- and multi- 
channel oscillograph and pen_ recorders; 
recording cameras; engine indicators; trans- 
ducers; electrical control apparatus. 


Sperry Gyroscope Co Ltd, Great West Road 
Middx. Autopilots, incuding SP-3 and US 
Army universal types; flight instruments; 
Rotorace and other navigation and control 
gyros; twin Rotorace master reference unit Is 
in production; compass systems; synchros and 
servo components; missile guidance; Vickers 
hydraulic systems. 
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PERFORMANCE 


As every aircraft operator and constructor knows, less 
weight means better performance, bigger payload, bigger 
profits. Bristol Aerojet pressure vessels save at least 5 Ib 
per 500 cu in and as much as 50%—when compared to 
forged vessels. On one vessel of 1,000-cu-in capacity, this 
Means an annual return of £385 on a civil airliner with 
average utilisation. 

Bristol Aerojet pressure vessels have been specially de- 
signed to operate with great reliability at high stress 
levels. Made of chrome molybdenum steel, heat treated to 








LOAD 


with Bristol Aerojet Pressure Vessels 


a minimum ultimate tensile strength of 80 tons per sq in, 
these vessels have been approved for service under ARB 
conditions. 

Bristol Aerojet pressure vessels range from 10 to 2,000- 
cu-in capacity and are produced in a number of shapes to 
conform to special applications. They have been ordered 
by the leading UK airframe and weapon constructors, and 
also the main auxiliary equipment manufacturers, for they 
pack more energy into less space for less weight than any 
other type of gas storage vessel. 


eg hy For further information, please write to: 


“i P. W. LAWSON, CIVIL SALES MANAGER, 
) ) > BRISTOL AEROJET LIMITED, 

“4 BANWELL, WESTON-SUPER-MARE, ENGLAND. 
TELEPHONE: BANWELL 250. 
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FOR 
AIR TRAFFIC- 


BETTER 
CONTROL 


In most countries of the world Cossor Radar and Electronics Ltd., are 
known for Primary, Secondary and Meteorological Radar Systems, and 
Printed Waveguide Strip Transmission Lines. Cossor equipment is used by 
the Ministry of Aviation, B.O.A.C., and in many of the world’s civil and 


military aircraft to ease and extend the control of air traffic. 
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‘i, Secondary Radar SSR1251 


HTT ~ : . : 
Hi i Cossor Secondary Surveillance Radar 











automatically provides the Air Traffic 





Controller with flight information and 
considerably extends ATC capacity. It results 
in a more economic use of air space and 
lowers operating costs. Cossor SSR1251 = 
Secondary Radar Transponders have been 
ordered by B.O.A.C., Air France and 

Air India International for use in their 
Boeing 707 jet airliners. 


Enquiries should be addressed to: 


COSSOR RADAR AND ELECTRONICS LIMITED, 
THE PINNACLES, ELIZABETH WAY, HARLOW, ESSEX, ENGLAND. 
TELEPHONE: HARLOW 26862 
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FOR COMMUNICATIONS — GREATER CONVENIENCE 


Cossor radios have been specially developed to provide 
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light, compact equipment that is simple to operate and easy 
to maintain. Where clear and speedy communication is 
essential they are in everyday use. 


Cossor Series C.C.3 V.H.F. A.M. Packset 


The Series CC.3 Packset, one of the world’s smallest and 
lightest radio telephones, meets universal requirements for 
powerful yet fully portable radio telephone communications. 
A built-in loudspeaker/microphone is provided, and a 
handset or fist microphone and separate earphone 

assembly are additionally available. 








s: ' a Enquiries should be addressed to 
( () \ \ () I COSSOR COMMUNICATIONS COMPANY LIMITED, 
HONEYPOT LANE, STANMORE, MIDDLESEX, ENGLAND. 


TELEPHONE: EDGWARE 6511 








FOR AIRCRAFT — SAFER FLYING 


Communications (Air) Ltd., produce a wide and 
comprehensive range of testing and navigational aids for 
the aircraft and other industries. They include: airborne 
radio navigating equipment, automatic pre-flight testing 
equipment and airborne transistor power units. 


att V.0.R. — ILLS. Simulator (Field Test Set Type FT 13b) 


The V.O.R.—I.L.S. Simulator provides an entirely 
automatic predetermined test programme. It enables 
aircraft installations to be checked in situ by one 
semi-skilled technician in the absolute minimum of time. 


A Enquiries should be addressed to: 


\ 


; 
y 


COMMUNICATIONS (AIR) LIMITED, 
HALF MOON STREET, BAGSHOT, SURREY, ENGLAND. | 
TELEPHONE: 2521 
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AIRWORK SERVICES LIMITED 


35 PICCADILLY+ LONDON 
and BOURNEMOUTH (HURN) AIRPORT 





CRC/BUA/II 


FLIGHT 


EKC 


5 Octorer 196] 





Ekco E190 
Weather Radar Systems for all 
types of modern aircraft 


STANDARD The standard system supplied and 
scheduled for many of the world’s latest airliners 
provides comprehensive weather radar facilities at 
low installed weight and volume. 

EXECUTIVE The executive system with its new 
small light scanner meets the special installation 
requirements of executive and feeder line aircraft. 
DUPLICATE The duplicate system is unique in its 
provision of radar duplication at a modest weight 
penalty. For the first time it permits normal 
aircraft practice of duplication of essential 
services to be extended to the weather radar. 


For operation over routes with limited 
navigational aids, a Drift Unit may be added to the 
system providing measurement 
of drift angle by doppler techniques. 


EKCO 


ahead in electronics for aviation 


O ELECTRONICS LTD ' SOUTHEND-ON-SEA ° ESSEX * TELEPHONE SOUTHEND 49481 
wPS-38! 
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Standard Telephones and Cables VOR beacon 
being erected on a test site 


Aviation Electronics... 


Standard Telephones & Cables Ltd, Capacitor 


Division, Brixham Road, Paignton, Devon. 
Military and missile electronic systems; 
interference suppressors; measurement of 


electrical interference in ground and airborne 
equipments ; components. 


Standard Telephones & Cables Ltd, Radio 
Division, Oakleigh Road, New Southgate, 
London N11. Airborne VHF communica- 
tions and navigation radio; Tacan; radio alti- 
meters; CADF aerials; STAN 7, 8, 9 ILS; 
fixed and mobile radio; PVT VHF automatic 
fixing equipment; precision approach radar; 
VOR beacons; HF radio. 


Standard Telephones & Cables Ltd, Rectifier 
Division, Edinburgh Way, Harlow, Essex. 
Conversion of a.c. to d.c. main power supply 
circuits; engine starting batteries; rectifiers; 
solid-state devices; consultative service. 


Standard Telephones & Cables Ltd, Trans- 
mission Division, North Woolwich, London E16. 
Planning, manufacture and installation, com- 
plete permanent and/or portable radio VHF 
tele and sound reinforcement systems for air- 
ports and aerodromes; STRAD high-speed, 
automatic data message transmission system: 
electronic components. 


Tannoy Ltd, 348-356 Norwood Road, West 
Norwood, London S E27. Air-to-ground high- 
powered broadcasting apparatus; airfield 
paging and alarm, intercommunication and 
loudspeaker systems. 


Technograph Electronic Products Ltd, Fros 
House, 29-31 Regent Street, London SW1. 
Printed circuits and allied components for any 
equipment. 


Teddington Aircraft Controls Ltd, Cefn Coed. 
Nr Merthyr Tydfil, South Wales. Automatic 
temperature and pressure controls; cabin 
heating installations; valves; switches, seals, 
Machmeters, bellows. 
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Telegraph Construction and Maintenance Ltd, 
Mercury House, Theobald’s Road, London 
WCl. Miulti-core aircraft . cables; high 
permeability magnetic alloys for lightweight 
generators; actuators; magnetic amplifiers; 
polythene connectors. 


Texas Instruments Ltd, Manton Lane, Bedford. 
Diodes and transistors of all types. 


Thermionic Products (Electronics) Ltd, Hyrhe, 
Southampton. Multi-channel recording 
equipment for traffic control; quartz crystal 
units for frequency control in airborne and 
ground equipment. 


Thorn Electrical Industries Ltd, Great Cam- 
bridge Road, Enfield, Middx. ‘‘Plasteck” 
lighting; and cockpit lighting and fittings; 
Visual Glide-path Indicator; Thorn AN and 
pygmy connectors; relays, transmitter/receiver 
and communication equipment. 


The Trix Electrical Co Ltd, /-5 Maple Place, 
Tottenham Court Road, London W1. Cabin 
address, airfield loudspeaker and _ special 
audio equipment; Sappho bird dispersal 
system; audio test equipment. 


Electrical Instruments Ltd, 
Totteridge Avenue, High 
Electrical instruments. 


Ernest Turner 
Chiltern Works, 
Wycombe, Bucks. 


Ultra Electronics Ltd, Western Avenue, Acton, 
London W3. Sarah rescue beacons; inter- 
com systems; engine condition analyser; 
navigation aids and electronic controls; 
memory cores for Ferranti Atlas high-speed 
computer. 


Vactric (Control Equipment) Ltd, 196 Sloane 
Street, London SWI. Servo components; 
motors, bread board equipment; high-speed 
telemetry switches. 


Venner Accumulators Ltd, Kingston-by-pass, 
New Malden, Surrey. Lightweight silver 
zinc accumulators; time delay switches; 
frequency and time measuring; transistorized 
data logging system. 


Vernons Industries Ltd, Vermail House, Mile 
End, Liverpool 5. Components, equipment 
and accessories. 


W.S. Electronics (Production) Ltd, Brune/ 
Road, East Acton, London W3. UHF and 
VHF main and stand-by radios; airborne 
telemetry; airfield security two-way com- 
munications system. 











Thermionic Products Series lil recorder for 
airports 


Ward, Brooke & Co Ltd, Westbourne Street, 
High Wycombe, Bucks. Terminal blocks; 
plastics; tools. 


Waymouth Gauges & Instruments Ltd, Station 
Road, Godalming, Surrey. Electrostatic fuel 
contents gauge; turbine engine temperature 
equipment; connectors and relays. 


Wayne Kerr Laboratories Ltd, Roebuck Road, 
Chessington, Surrey. Electronic test instru- 
menis for radio. 


Western Manufacturing (Reading) Ltd, The 
Aerodrome, Reading, Berks. Actuators, 
switches, solenoids, thermostats; electronic 
test equipment. 


Westinghouse Brake & Signal Co Ltd, 82 York 
Way, King’s Cross, London N1. Lightweight 
blast-cooled Westalite selenium rectifiers for 
aircraft power circuits; germanium and copper 
oxide rectifiers for radio and radar circuits; 
anti-slide devices for aircraft brakes. 


Whiteley Electrical Radio Co Ltd, Radio Works, 
Victoria Street, Mansfield, Notts. Radio 
Sonde; microphones; components; electronic 
instruments. 


Whitworth Gloster Aircraft Ltd, Baginton, Nr 
Coventry. Telemetry, precision recording 
and data handling equipment. 


Wilkinson Sword Ltd, Sword Works, Southfield 
Road, London W4. Specially forged aerials; 
aerials for missiles, 


Wireless Telephone Co Ltd, 56 Vicarage Lane, 
Ilford, Essex. Radio and radar inter-unit 
connectors; printed PVC cable markers. 


Texas Instruments’ new factory at Bedford, showing a machine for 
growing silicone crystals 































SANTA MARIA in the Air 


HEN one of the giants of the aircraft industry sets about 
designing a small aircraft, it ought to be the best that 
anyone could do. Yet the prospects of success are no 

more certain for the giant than for the back-yard man—except 
that resources count in production and sales. The small aircraft 
is just as hard to get right as a big one. But Lockheed do seem to 
have hit the nail on the head with the Santa Maria. First, the 
design was laid out by the Mooney brothers before being detailed 
by Lockheed. Then Lockheed arranged for manufacture outside 
the USA where costs are lower. Now production is launched and a 
powerful sales drive is pushing Santa Marias around the world. 
Macchi, part-owned by Lockheed, have now made about 27 aircraft 
and are putting the traditional Italian craftsmanship into their 
work. Lockheed-Azcarate are also in production in Mexico, but 
that is a separate venture. Some 25 Santa Marias have been sold 
in the US by Macchi, a number of them to Alaska Airlines, and 
three have already been flown across the Atlantic via the Azores. 
Others have been sold in Africa, the Middle East and Scandinavia. 
Several air forces are interested. The Italian air force is reported to 
have planned to buy 300. 

The Santa Maria is offered in two versions, either with the 
Continental 10-470 engine of 260 h.p. or with the turbo-super- 
charged TSIO-470B, which has the same rated power, but maintains 
it constant up to no less than 13,000ft. It was one of the latter, 
registered I-ECAR, that I flew from Panshanger last week when the 
Santa Maria began its British sales tour. The effect of the turbo- 
supercharger is truly remarkable. Take-off distance to 5Oft at full 
load increases by only 300ft between sea level and 8,000ft; a more 
or less constant indicated cruising speed is held up to that height; 
rate of climb is 800ft/min at 12,000ft and 300ft/min at 20,000ft; 
and the aircraft has taken off from Nairobi at 500Ib over gross 
weight. Overhaul life for the TSIO-470 is 800hr, plus two optional 
extensions of 10 per cent—a possible total of 1,000hr. There are 
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Raked-back, rubber-damped main-undercarriage legs are a distinctive 
feature of the Santa Maria. The cabin is 11 ft 10in long and of | 20 cu ft 
capacity. Permissible c.g. travel is | 3in 


few differences between TSIO-470 and plain 10-470—the compres- 
sion ratio of the TSIO is indeed slightly lower. Maximum allow. 
able boost is 35in, which is reached at the end of a sea-level take- 
off run. A clip is attached to the throttle plunger shaft to act as a 
gate and is removed when necessary to maintain 35in at above 
around 5,000ft. The turbo-supercharger is in fact adapted from an 
industrial unit widely used on tractors and other vehicles working at 
high altitudes. The only extra instrument is a second oil pressure 
gauge. There are no operating ““corners”—you can slam the throttle 
open up to the 35in mark. Fuel injection also gives you that precise 
fuel-flow regulation which is useful for cruise control. 

Before freezing the Santa Maria design the Mooneys and Lock- 
heed evaluated about nine configurations, including a pod-boom 
rear-loader a la Prospector, but they settled on the straightforward 
cabin layout. There is 120 cu ft of cabin space and Macchi have 
been asked to prepare an eight-seat layout for short-range passenger 
work. The thick wings carry 20 sq ft of Fowler-type extending flaps 
and plain piano-hinged ailerons. The v.i. tailplane and elevator are 
large. Undercarriage suspension is all by rubber discs in compres- 
sion. Nosewheel steering is by light spring-linkage to the rudder 


BY MARK LAMBERT 
No 154 of the series 


IMustrated with “Flight” photographs 


pedals, the toe-operated, hydraulic disc brakes being used for tight 
turns. 

The structure is stout, being based on a heavy freight floor and 
cabin frame. When the flaps are extended, the operating linkage, 
wing interior and tankage is easily visible and much of it is acces- 
sible. The structure is corrosion-proofed throughout. Access is 
by a small door giving on to the middle row of seats on the left or a 
34ft by 44ft, upward-opening freight door on the right. A small 
passenger door is built into the freight door, opposite the rear row 
of seats. A separate door for the pilot is now being added. Permis- 
sible c.g. travel is a full 13in with an ingenious method of checking 
it. The tail is pulled down to the ground and if the aircraft does not 
right itself, the c.g. is too far aft—no calculations or pre-weighed 
loads. Fuel tankage is for 25 Imp gal in each wing, but the present 
piping allows only 20 each side to be used. Modifications are in 
hand. Flaps can be lowered to 15° for take-off or 27° maximum by 
a big roof-mounted lever which is the easiest I have yet found to 
operate. Normal gross weight is 3,532lb and useful load, 1,508Ib. 

Plenty of special layouts are available for the Santa Maria. 
Wild in Switzerland and Fairchild have prepared installation 
designs for complete photographic survey versions—a guaranteed 
operating height of 20,000ft with a Wild R.8 and spare magazines 
—and Micronair have fitted four spray units and 178 Imp gal hopper 
capacity. Dust and other chemical installations are ready. Fit- 
tings for up to three stretchers can be supplied. Ski gear has been 
tested and floats are being designed. Increases in gross weight, 
horsepower (for the float version) and maximum flap angle are in 
hand. A cargo door that can be opened in flight and underwing 
racks for droppable loads will follow. The Santa Maria seems to 
be on its way to becoming a successful small man’s Beaver and 
more. The aircraft was being demonstrated in this country by 
the Astravia Group, UK and African agents, who can be contacted 
through Shackleton Aviation Ltd, 175 Piccadilly, London W1. 
Price in UK, duty paid, of a Santa Maria with 10-470 engine, two 
seats and basic instruments is £9,075. With the TSIO-470 it will 
be £10,025. Incidentally, the Santa Maria is exceptionally fast in its 
class. It will maintain an i.a.s. of 125 m.p.h. up to well over 10,000ft, 
which will true out at nearly 150 m.p.h. _ 

I flew I-ECAR with Mr G. T. Bedggood, the Astra pilot, sitting 
on my right. The aircraft had Narco MkV VHF and Motorola 
ADF-T-12 with a full blind-fiying panel to the left. All switches 
were grouped in a row, low on the left, near the keyed starter 
ignition switch and fuel selector. The single switchable fuel gauge 
on the right gave considerable parallax error so that “full” looked 
like “3.” The tailplane trim scale was marked 1 to 4, with neutral 
at 24 and the wheel was set low so that I had to duck below the 


The six track-mounted seats can be removed to make room for freight. 
Folding seats could even be stowed in the cabin with freight. Note 
absence of door sill-ledge for ease of loading 
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A close-up view in a turn shows the sharp taper of the outer wing panels. 
The wing of *‘ Flight’s"’ Gemini is in the foreground 


coaming to adjust it. Four vernier plungers controlled, from left to 
right, fuel pressure, throttle, propeller pitch and cooling gills. I 
tended to move fuel pressure control instead of throttle. The throttle 
was jerky and it was difficult to make fine adjustments at low 
powers, either by screwing the vernier or pushing for direct control. 
The r.p.m. gauge, unusually, read anti-clockwise. Excessive springi- 
ness in the plastic aileron wheels gave a spongy feel if the wheels were 
held by their upper rims. Seat adjustment was easy. Ventilation was 
limited for tropical conditions, but is to be increased. These are small 
points of criticism and only the sticky throttle would affect handling. 

The pilots sit close to the leading-edge of the wing and the high 
windscreen gives good visibility. On the ground, I found the field of 
view excellent: the nose was indeed so low that it seemed the pro- 
peller must strike the ground. Suspension and steering were very 


ood. 

; Take-off checks were normal. When I opened up we surged 
forward with boost pressure rising to 35in as we got airborne. 
The wheels, being set well aft, dragged the nose down as they caught 
the last few bumps in the Panshanger turf. I reduced power and 
r.p.m. slightly and pulled fuel pressure back below its maximum 
permissible of 18lb/sq in as I climbed away at 85 m.p.h., making 
close to 1,000ft/min. 

The ailerons immediately proved very powerful, but there was 
moderate adverse yaw. The rudder was light and click-centred by 
springs so that co-ordination of turns was quite easy. This aircraft 
was a freighter and had no cabin sound-proofing. Noise level was 
understandably high, but a fully furnished interior is available for 
the passenger version. 

Just above 5,000ft, in smooth air above the haze-top, I levelled off, 
set 2,400 r.p.m., 27in and 8.3lb/sq in fuel pressure to give 75 per 
cent power, and i.a.s. soon increased to 125 m..p.h. Incidentally, I 
later found exactly the same i.a.s. at the same power at 2,000ft, 
giving a measure of the value of the TSIO engine. 


* 


The Santa Maria peels off at the end of the photographic flight 


At 125 m.p.h. and 5,000ft the Santa Maria was steady and smooth, 
a very pleasant if slightly heavy aeroplane to handle. Accurate 
turns could be made with only very small use of the light rudder. 
Decent turns were possible with rudder or aileron alone. Maximum 
manceuvre speed, at 133 m.p.h., was above cruising speed—a 
pleasant exception to the American custom. If left in a gentle turn, 
the Santa Maria tended to tighten very slowly into a spiral to the 
right, but stayed virtually steady to the left, although the nose 
slowly dropped and speed increased. Application and sudden 
release of rudder produced firm return to straight flight afte: two 
oscillations. Jerks on the elevator showed a crisp return towards 
trimmed attitude, followed by shallow phugoids and good return to 
neutral. All this made for a civilized, pleasant aeroplane. I took a 
liking to it very soon. 

Closing the throttle produced noticeable propeller drag and a 
deep dipping of the nose. Without trimming, the speed would have 
settled well above 140 m.p.h., but I kept it out of the yellow zone on 
the a.s.i., which began at that speed. I levelled off without power 
and pulled hard back on the wheel until, at between 60 and 70 
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m.p.h., the elevator ceased to bite and we mushed down in a semi- 
stalled state with full control. To check tailplane effect, | wound the 
trim wheel back, finding very little aft trim left. This time I was 
able to get back below 60 m.p.h. i.a.s. before elevator once again 
ran out. Holding the wheel fully back, we went down-hill with a 
slight tendency to develop progressive upward swoops towards a 
real stall. Though the stali warning hooter blared and a mild buffet 
appeared once, we did not stall properly. 

I now realized that the Santa Maria is built to fly with a load and 
that we were at fully forward c.g. with no payload, two pilots and 
about two-thirds fuel. A stall was therefore virtually unobtainable. 
I made a note to approach at a reasonable speed, just in case ele- 
vator ran short for the round-out. Fully aft trim would not quite 
hold an approach speed of 85 m.p.h. at this c.g. I applied full 
power in this condition and the speed settled at 90 m.p.h. without 
retrimming after a very slow nose-up attitude change—a good omen 
for the overshoot case. 

Next I set 100 m.p.h. in level flight and lowered flap. The effort 
required was surprisingly light, but the nose went quite sharply up. 
There was a continuous nose-up change throughout the flap exten- 
sion range. Drag was reasonable and we went down at 1,000ft 
min at 85 m.p.h. with power off—a fairly steep angle. I jerked the 
nose up several times and there was no sign of a g-stall. All three 
controls remained light and powerful. I came as near to a stall as 
elevator power would allow at below 50 m.p.h. Application of full 
power produced a good, gentle nose-up change and an acceptable 
rate of climb. Retraction of flap seemed to cause virtually no sensa- 
tion of sink. 

I must admit that I expect to find something odd in the handling 
of any aircraft of this kind, but the Santa Maria came out extremely 
well with no more quirky manifestation than nose-up trim change 
with flaps. A forward c.g. is kind to handling on the whole, but I 
have the feeling that the Santa Maria would retain the efficient 
decency of its handling at high loadings and reasonably aft c.g. 
positions. I would like to have confirmed this in practice, but there 
was not time. 

I was now ready to “shoot a few landings,”’ as the Americans 
would say. The approach, at 85 m.p.h., was straightforward, but 
the low nose gave the impression that the descent was steeper than 
it in fact was. Round-out was simple, but we floated for a long 
way before touching down. I made a take-off with 15° flap, which 
worked well and then a second glide approach at 70 m.p.h. Again 





MACCHI SANTA_MARIA 
(Continental TSIO-470 or 10-470 engine giving 260 h.p.) 
Span, 39ft 4in; length, 28ft lin.; wing area, 210 sq ft; cabin volume, 120 cu ft; 


cabin length, lft 10in; fuel capacity, 50 imp gal. Empty weight, 2,024lb; useful load, 
1,508Ib; normal gross weight, 3,532Ib; gross weight, CAR part 8, 3,752Ib. 


Performance (with TSIO-470 engine): maximum speed at sea-level, 150 m.p.h.; 
maximum speed at 1!2,000fc, m.p.h.; stalling speed, 53 m.p.h.; initial rate of 
climb, 950ft/min; rate of climb at 10,000fc, 830ft/min; service ceiling, 25,000ft; 
range with reserves, 550 miles; take-off distance to 50ft, |,050ft; landing distance 
over 50fr, | ,050ft. 








there was a longish float. The undercarriage absorbed the bumps 
extremely well. Landing and take-off were very easy, but I gained 
no particular impressions from them. Performance would be far 
more definite with a representative load and a c.g. further aft. 

Apart from the “‘squawks” I mentioned earlier on, which are 
relatively minor, I liked the Santa Maria very much. It has turned 
out exceptionally well and will prove a fine work-horse aeroplane. 
With the TSIO engine it should do a specially good job for the hot 
and high operator. 
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Fastest aircraft in the US Navy, the McDonnell F4H-/ Phantom II carries multiple loads of Sparrow 3 and Sidewinder missiles in its operational 










configuration and can deliver nuclear or conventional bombs. The transcontinental flight described on this and the following page was made at 50,000ft 


TRANSCONTINENTAL PHANTOMS 


“HOT LINE” 


from Ontario, Cal, from 1059 onwards on May 24 this 

year and headed for New York. Under Project LANA 

“L” standing for 50 in Roman numerology and “ANA” repre- 
senting “Anniversary of Naval Aviation’’—they were out to set up 
a new transcontinental record for the Bendix Trophy. This was 
currently held by another McDonnell aircraft, a Voodoo, which in 
1957 crossed the continent in 3hr 7min 43sec. Fastest of the Phan- 
toms, flown by Lt Dick Gordon with Lt (jg) B. R. Young as radar 
intercept officer, flew past the control tower at New York Naval 
Air Station 2hr 47min 17}sec after taking off. It had covered the 
distance of 2,445.9 miles at an average speed of 869.739 m.p.h., 


Pt: McDonnell F4H-1! Phantom Ils of the US Navy took off 


1059 Lana One, Cdr Julian Lake (pilot) and Lt (jg) E. Cowart 
(radar intercept officer) airborne at Ontario International 
Airport, California. 

Five A3D tankers from VAH-4 under Cdr Marn, O-in-C, 
out of Whidbey Island, two A4D tankers from VA-125 
under command of Lt Gleim, O-in-C, out of Moffett Field, 
plus one F3D flown by Lt Cdr J. Foxgrover of VF-74 
(coordinator for refueling area) and two WFs airborne and 
on station over first refueling site. Aircraft took off from 
Kirtland AFB. A3Ds used ten bottles of JATO for take- 
off and grossed out at over 83,000Ib. 

Lana Two, Lt Cdr Scott Lamoreaux and Lt T. J. Johnson 
airborne at Ontario, Calif. 

Lana One at Peak Sorings, three minutes ahead of profile 
schedule. 

Lana One is five miles from pushover point and getting 
ready to descend to pick up tankers. 

Lana Two under positive radar control. 

Lana Two reported 22 miles north of Needles. 

Lana Three, Lt Dick Gordon and Lt (jg) Bobbie Young 
airborne out of Ontario, Calif. 


1130 Lana One reported plugged in and gulping. 

1134 Lana Two reported 100 miles out from tanker. Present 
calculations show Lana Two doing 20 knots slower than Lana 
One over same course. 

1141 Lana One off tanker with a full load. 

1144 Top speed on first leg for Lana One reported at 1200 miles 
per hour. 

1145 Lana Two plugged in and drinking. 

1150 Lana One visually sighted over Pueblo, Colo. “Really 
making tracks,”’ states Dali Lana. 

1158 Lana Two off tanker with full load at Wagon Wheels Gap. 
He is 30 miles down the track from drop off point and 
three minutes behind on profile. 

1159 Lana Five, Lt Cdr Stecker and W. O. Glace airborne out of 
Ontario. 

1200 Lana Three reported drinking and on track. 

1204 Lana One 50 miles out from refueling point. 

1206 Lana Three off tanker and with full load. Profile looks 
OK 

1213. Lana One has a visual on the second tanker. 

1215 Lana Two eight minutes from second plug-in. 

1218 Lana One hooked up. 





COMMENTARY ON BENDIX TROPHY FLIGHT 


and the time was immediately filed with the FAI as a record. 
Second fastest of the Phantoms, flown by Lt Cdr Scott Lamoreaux 
with Lt Tom Johnson as RIO, made the flight in 2hr 57min. 
The aircraft were refuelled three times en route, from A3D tankers. 
Lt A. J. Da Rodda, whose squadron (Fighter Squadron 74) sup- 
plied two of the LANA Phantoms and who was New York co- 
ordinator for the project, recorded “hot line”’ transmissions during 
the flight. They are reproduced here by permission of Naval Avia- 
tion News, which published an article by Da Rodda on the trophy 
race in a recent issue, and vividly re-tell the story of the flight. 
All times quoted are EDST. The fastest aircraft, Lana Three, took 
off at 1129 and crossed the New York finishing line at 1416.49. 


1219 Lana Two is 160 miles out from second refueling area. 

1227 Lana Two tally-ho the tanker. 

1230 Lana One off the tanker again. Now four minutes late on 
profile. Some difficulty here in refueling. 

1232 Lana One over the Missouri River. 

1233 Lana One hooked up again. Slow transfer of fuel has bogged 
him down on profile time. 

1235 Lana Three 100 miles out from second plug-in. 

1235 Lana One north of St Joe. Some difficulty still exists. A 
possibility he may be out of the race. 

1236 Lana Four reported off tanker at 1233 and proceeding on 
course. 

1241 Lana Five off tanker in good time but only received 13,000Ib 
of fuel. This will possibly put him short before second 
plug-in. 

1244 Lana Two is experiencing trouble on plug-in. 

1245 Lana Three ten miles from second refueling. 

1250 Lana One and Lana Two are not receiving fuel fast enough. 
Time on profile is being lost. 

1254 Lana One definitely off tanker. Posit is 30 miles south of 
Ottumwa, near Iowa-Illinois border. 

1255 Lana Two broke off tanker without a full load. He's 100 
miles south of Des Moines but figures he can still hack the 
third plug-in area. 

1258 Lana Three off tanker. Three minutes late on profile but he 
got a full load. 

1300 Lana Four is 50 miles west of Salina, Kans. Looks like he 
might have to drop out. Lana One, Two and Three have 
tapped all the tankers. This might force Four and Five to 
land in St Louis area. 

1305 Lana One clocked by radar at 920kt. 

1309 Lana One over 100 miles out doing a reported 1020kt 
ground speed. He's decreasing speed to 840 to save fuel. 
Tankers are proceeding further westward to have plug-in 
earlier. 

1310 Lana Five due in second refueling area. No tankers avail- 
able. Looks like he may have to divert. 

1311 Lana One 72 miles away from hook-up area. 

1312 Lana One is 20 minutes late on profile. Schedule looks like 


he'll finish in two hours and 58min. 

Lana One is now gulping over Fort Wayne, Ind. 

Lana Two called in 180 miles out—critical on fuel. Two 
(Continued on page 551) 
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THE MOST 
ACCURATE 


FLEXIBLE 4x0 
COMPREHENS|VE 
NAVIGATION 
SYSTEM FOR 
THE JET AGE 
THE DECCA 
NAVIGATOR 







The only system capable of meeting all 
the navigational requirements of the jet 
age, the Decca Navigator provides high 
accuracy coverage over a wide area, 
regardless of altitude, terrain or climatic 
conditions. Withthe pictorial presentation 
of the Flight Log pilots can see all their 
required navigational information at a 
glance. All aircraft can maintain any pre- 
selected tracks with ease and accuracy 
and jets can be assigned climb and 
descent paths that permit them to operate 
safely and economically. 

Over 7,000 ships and aircraft already rely 
on Decca—using the same system which 
operates from the ground upwards. 


The Decca Navigator Company Ltd London 
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PUTTING US IN THE PICTURE 


Reliability, Sensitivity, Compactness, Ease 
of Servicing. All these attributes are the 
outcome of many years experience in the 
field of electro-hydraulic servo mechanisms 
backed by nearly a million trouble-free VOCS EROS V6.1 6 


flying hours with power control units of 
a similar type to that illustrated. 


necrpotaling 
POSITIVE, PRECISE,POWER CONTROLS 


BOULTON PAUL AIRCRAFT LTD 


MEMBER OF THE DOwTY Group WOLVERHAMPTON ° ENGLAND 
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US Navy F4H-I Phantom Il 
refuelling from an A3D-2. 
The Phantoms participating 
in the Bendix Trophy race 
were refuelled three times 
—north of Albuquerque, New 
Mexico, north of St Louis, Mo, 
and over Fort Wayne, Indiana 
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tankers detach from main group and head west to pick up 1344 Lana Two off the tanker with a full load and at drop-off 
Lana Two early. point. He’s 11 minutes late on profile. 
1322 Lana Five will be at refueling point in a few minutes. 1346 Lana One is 13 minutes out of New York. 
There is a possibility of a tanker. 1349 Lana Four heading for third refueling site. Lana Five 
1325 Lana Four is reported out of the race. landed at Salina, Kans. All OK. 
1326 Lana Three is going to be three minutes late for third 1351 Lana Three reported off tanker at 1349 with a full load. 
refueling. He is eight minutes behind a revised profile. Looks as if he 
1327 Lana Three is 100 miles out from tanker. Clocked at 970kt. , can come in to New York in two hours and 46 minutes. 
The hot upper air has slowed him down to M1.7. ETA 1414. 
1328 Lana Five is extremely short on fuel and has to divert. He 1352 Lana Four’s whereabouts unknown, last reported on course 
is definitely going to land. and proceeding to make last tanker. 
1329 Lana Four asks to get back in the race. He is heading west 1356 Lana One 100 miles out—five minutes away. 
from St Louis to get a tanker. 1358 Lana One 40 miles out at 50,000. 
1330 Lana Three clocked on radar at 1110 m.p.h. 1359 Lana One 30 miles out beginning descent to New York. 
1331 Lana Three is three minutes from tanker. 1400 Tankers over Pittsburgh area returning to scene to wait for 
1331 Lana One reported drinking—slow. Lana Two is drinking. Lana Four. 
Lana One has some other difficulties. Information not 1401 Lana One sighted coming downhill to field. 
available on this last report. 1402.45 Lana One passes the tower for an elapsed time of three 
1332 Lana Three at pushover point. hours, three minutes, a new unofficial transcontinental 
1333 Lana Four is 12 minutes behind profile, but wants to try all speed record. 
the way. If he gets a plug-in, he has a chance of getting to 1403 Lana Two passed Harrisburg. 
New York. 1405 Lana Two less than 100 miles out. 
1333 Lana Three is six to seven minutes behind on profile. 1406 Lana Two descending from 50,000. 
1334 Lana Four is out of the race again. He couldn't drink 1408 Lana Twosighted two miles out. 
enough. 1409.28 Lana Two passes tower in two hours and 57 minutes, 
1335 Lana Three has a visual tally-ho on the tanker at four miles, breaking Lana One’s record. 
is 12 minutes late on profile now. 1410 Lana Three reported passing Harrisburg. 
1336 Lana One off tanker at drop off point with only 13,000Ib. 1411 Lana Three 100 miles out. 
1337 Lana Three not hooked up yet. 1413 Lana Three commencing descent. 
1338 Lana One is 25 minutes late on profile. 1415 Lana Three visually sighted west of New York. 
1340 Lana Three is now drinking. 1416.49 Lana Three crosses finish line in elapsed time of two 
1341 Lana Two reported still drinking. hours and 47 minutes. 
1342 Lana One 40 miles north of Pittsburgh. 


THE INDUSTRY 


Suggest a contrail. At the other end of the wire is a vinyl sucker 
for desk or wall attachment. (It occurs to us that a wire of the 
woolly pipe-cleaner type would look rather more realistic.) A set 
of transfers and data are supplied with each model. 


Vickers’ No-profit Sales 
O-PROFIT aircraft sales feature in the Vickers Group figures 
for the first half of 1960. In an accompanying statement it 
is pointed out that “sales increased [they were £85m—£10m 
more than in the first six months of 1959] but the percentage 
of trading profit overall was lower, mainly because of the large 
amount of aircraft sales which showed no profit." During the whole 
of 1959, Vickers set aside £2,500,000 for aircraft development; in 
1960, “‘no provision in respect of aircraft development expenditure 
appears in the half-year figure, as the provision already made in 
respect of the Vanguard is adequate. The actual and prospective 
sales of VC10s are promising. The ultimate financial outcome can- 
not yet be determined, but the board will be considering at the end 
of the year whether any addition to reserves should be made on this 

account.” 

When Vickers joined BAC, they transferred all their aircraft plant 
to the corporation, retaining the rights to profits made on aircraft 
they were working on at the time—Viscount, Vanguard and VC10. 


“Vapour Trail’? Models 


NEW departure in the model aircraft industry is a range of 
modern jets by Playcraft Toys Ltd, retailing under the name 
“Vapour Trails’ and priced at from 2s each. The models are all to 
a scale of 200 : 1 and among the first to be released are the Javelin, 
Lightning and Sea Vixen. 
The “Vapour Trail” models are so called because they can be 
attached to a length of white plastic-covered wire intended to 


IN BRIEF 


Central African Airways have recently bought two 34-seater Commer 
Avenger coaches for airport-town terminal transport. 


A. J. Whittemore (Aeradio) Ltd, aeronautical engineers and consul- 
tants, Biggin Hill, Kent, are now offering 12 months’ free servicing on 
all new radio equipment they supply. 


A new range of hermetically sealed platform scale instruments weigh- 
ing 2}0z, with a scale length of 1}in and a viewing distance of 18in, has 
been brought out by Measuring Instruments (Pullin) Ltd. Known as the 
Series 125, the instruments have received a full type approval certificate 
from SDRE to their specification 230/2 (Certificate No 195-2). 


Mallory Batteries Ltd, formerly of Dagenham, have moved to a 
newly designed and built factory at Crawley, Sussex. Set up in 1947 as 
a subsidiary of P. R. Mallory & Co Inc of New York, the compan 
originally manufactured the then newly invented mercury dry cell 
battery. From supplying these batteries (for use in air/sea rescue equip- 
ment, among many other applications) they went on to manufacture 
miniature units, the parent company being awarded prizes for the 
world’s smallest battery. Mallory long life dry cell batteries are now 
used, it is claimed, for more than two hundred different purposes. 









EARLY FLYING 


RAF iraq Memories 


N September 30 last year the Sheikh of Dhibai opened his 
O Own private airport on the Trucial Coast—laid out and 
constructed, it is pleasing to note, by British engineers. 
Dhibai Airport is only a few miles from the long-established Shar- 
jah Airport, which now controls inbound and outbound movements 
for both airfields. 

So the pattern of airport facilities in the Gulf moves on (as 
indeed the whole Arabian Peninsula itself is moving on) through 
the second half of the twentieth century with its new hospitals, 
schools and other establishments, all carried forward on the crest 
of progress—and all due to oil. 

Here, however, let us try to preserve at least a few memories of 
the early days, when flying down the Gulf was very different from 
what it is today. 

Today one often hears such phrases as “imperial aggressors” 
bandied about; but the presence of the British in the Persian Gulf 
area before and after the First World War was not for commercial 
exploitation or gain. The Gulf, like the Red Sea, was an essential 
link on the route to India. Under the Government of India, 
British administration in the Persian Gulf brought with it part of 
the immense benefit that British rule had brought to India. With 
benevolent and far-sighted interest, Great Britain established resi- 
dences manned by the Indian political Services. The Royal Navy 
maintained a force based on Bahrain, where the Resident Naval 
Officer Persian Gulf had his headquarters. The Persian Gulf was 
a Naval command in those days; there was, of course, little or no 
air activity. 

Let us look also at the situation in Iraq in those early days, 
because to the RAF Iraq and the Persian Gulf were synonymous. 
Iraq borders the northern frontiers of Arabia. Iraq’s two great 
rivers, the Euphrates and Tigris, have their outlet to the Persian 
Gulf at the Shatt-al-Arab, where are situated the thriving Port of 
Basrah with its associated airport and Baghdad Railway terminus, 
all of them living tributes to that great Englishman and engineer, 
— (later Sir James) Ward, who dedicated his life to Basrah’s 
uture. 

When Emir Faisal arrived in Baghdad within a year of the cessa- 
tion of hostilities in Mesopotamia, to receive the blessing of the 
British Government and become Iraq’s first appointed king, Iraq 
as a country was divided into a series of tribes and minorities. 
At the time when the newly born Royal Air Force Command (of 
which Winston Churchill could rightly be called the godfather) 
was set up in 1922 in Baghdad a major rebellion against Faisal and 
the newly formed Iraq Government was in progress throughout 
the Euphrates area. In the northern areas the inhabitants of Kur- 
distan were simmering in opposition and were later to break out 
in open revolt under Sheikh Mahmoud. The forces under the 
control of the Baghdad Government were understandably restless; 
and their attitude to open conflict with the tribesmen in outlying 
districts was uncertain, because in many cases they were bound to 
them by family ties. The frontier between Iraq and Turkey in the 
Mosul Villayet area was openly in dispute, and Turkey under her 
new dynamic leader Attaturk was not easy to appease, especially 
as she was smarting under the loss to the British of her complete 
Arabian Empire. The frontiers between Iraq, Saudi Arabia and 
Kuwait were obscure. 

In the days prior to 1920 there had been no necessity to delineate 
frontiers; it was the grazing rights that mattered, not some imagi- 
nary line which no Bedouin tribesman could understand, still less 
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Westland Wapitis of “C’’ Flight, 55 @) Sqn, in formation over Iraq in the 
early 1930s 


respect. In 1927 the dispute between Iraq and Saudi Arabia on 
grazing rights in the Southern Desert approaches to the Euphrates 
resulted in open hostilities in which RAF aircraft, armoured cars 
and ground forces played the leading role in support of Iraq's 
territorial rights and to fix the frontier. 

So it was that for the best part of its first ten years in Iraq the 
RAF found its hands pretty full in supporting the rather shaky 
Iraq throne and government, and in trying really hard through its 
military and air missions to build up the Iraq ground and air 
security forces to take over control of their country’s internal 
security. It was a great blow to justified pride in these efforts, when, 
in October 1936, the Iraqi Army murdered its great founder Ja’far 
and the Iraq Air Force bombed its own seat of government. The 
death of Faisal and the behaviour of King Ghazi had loosened 
central control in a country where personal factors entered largely 
into affairs and advantage was too often taken of weakness. 

Nearly forty years on . . . these early days of the RAF in Iraq 


IN THE PERSIAN GULF 


By Gp Capt A. McDonald, cBe, arc (Ret) 


are now legendary, but some will remember them with nostalgia 
and perhaps recall the words of an old squadron song :— 


And yet there dawns a bright and glorious day, 
Twelve Wapitis lined up in bright array: 

The King of Iraq passes on his way 

From Ramadi to Hinaidi. 


By 1929 the outlook for British interests in Iraq, and in particu- 
lar the future of RAF commitments, had undergone considerable 








Starting by hand: the six-man-hauled rope is attached by small bag to 
» the propeller tip ; bag and rope are thrown free when the engine fires 


change. First there was the improved political situation. By 
1929 the RAF was firmly established in Iraq, with its main base at 
Hinaidi (near Baghdad), where there were full maintenance facilities 
with armoured cars, Assyrian and Arab levies housed in support of 
three squadrons of aircraft. A firm base at Shaibah (near Basrah) 
was equipped to a lesser scale, and there was a third base at Mosul 
in the North. Landing grounds were maintained and visited regu- 
larly along the Turkish, Persian and Saudi frontiers. 

The genius of that great man and British consul, Sir Percy 
Cox, had prevailed upon Ibn-Saud to end raiding into Southern 
Iraq by the fanatical “Ikwhan” and had established treaties of 
friendship between Saudi Arabia, Kuwait and Iraq—treaties 
which, founded as they were on mutual understanding and con- 
fidence between these two great men, have stood the test of time. 
Sheikh Mahmoud (the Bonnie Prince Charlie of Kurdistan) was in 
exile. Troubles in the Euphrates areas were minor ones and best 
handled by the Iraqis themselves. The RAF now had an oppor- 
tunity to spread its wings, and the Gulf was an inviting area. 

The second reason for the new outlook in Iraq was the changed 
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situation in Persia that had come with the rise to power of Riza- 
Shah. The attitude of the Persian Government to the continued 
use of landing facilities on the Persian side of the Gulf was making 
termination of the agreement between Imperial Airways and the 
Persian Government almost a certainty; and, in fact, the agreement 
came to an end early in 1931. 

Thirdly, the great Empire concept of the flying-boat had taken 
shape. A squadron of Southamptons was already based at Margil 
on the Shatt, complete with its hangar and slipway and itching to 
explore the inlets of the Arabian Peninsula. 

In the late nineteen-twenties and early thirties all RAF flying 
south of Kuwait was restricted to flying-boats; indeed, flights by 
landplanes were supervised by flying-boat units well into the thirties. 

Use of marine aircraft for those early reconnaissance flights 
along the coast of the Arabian Peninsula was undoubtedly a far- 
sighted policy. The natives, sometimes friendly but always suspi- 
cious, had a fanatical distrust of foreigners and very often a most 
distasteful way of showing it. The Sheikhs were not yet at the 
stage where they would lease or lend space for landing grounds; but 
a flying-boat at anchor would be accepted without demur and its 
crew could always make a quick get-away if need be. Rest-houses 
for crews were set up at Bahrain and Muscat, and there were 
refuelling facilities at these points. 

In 1931 No 205 (FB) Sqn flew as far as Merbat, where they 
met a detachment of Fairey IIIFs from Aden; and in 1933 the 
flying-boats carried straight through to Aden. On those early 
flying-boat flights the crews lived on board their aircraft, and 
dhows were used as floating refuelling bases. Local sheikhs and 
rulers were taken for flights and this had an excellent effect on 
public relations. 

Nevertheless, the flying-boat had certain inherent limitations. 
The risk of salt water corrosion was high, and the south-west 
monsoon affected operations the whole way along the Arabian 
coast. Use of dhows for refuelling had its drawbacks, but if fuel 
was housed ashore it had to be rowed out by boat, and already the 
loss from leaky tins was 25 per cent or more. In a swell refuel- 
ling was difficult anyhow. Again, the flying-boat could not display 
its peaceful intentions quite so intimately as could the landplane, 
round which the locals could gather and give a helping hand. 

Perhaps the greatest obstacle to establishing landing grounds 
south of Bahrain was the feeling among the sheikhs and rulers that 
if the British marked out a landing ground they were either assuming 
control or pursuing some other ulterior motive. The sheikhs saw 
little advantage and many drawbacks to landing grounds on their 
territory; some, indeed had never previously seen Europeans at all, 
let alone those noisy mechanical horrors they brought with them. 
Along the Trucial Coast there was no guarantee that assistance would 
be given to aircraft in distress. Here the natives were more Bedouin 
tribesmen rather than settled Arabs; conditions were very different 
from those on the north and east coasts of the Gulf, where there 
were small towns and where dhows would help stranded airmen. 

Progress was slow. Nevertheless, the Bahrain landing ground 
was serviceable by October 1930. The following is an extract from 
a report by 205 (FB) Sqn: “All the worst hummocks on the S.E. 
part of the landing ground and the rocky path in the fairway have 
been removed. Assuming that the native latrine trenches on the 
north-west edge of the landing ground are filled in, and two water- 
cart tracks levelled, the landing ground will be serviceable, provided 
visiting pilots exercise due care and obey their landing instructions.” 

The use of flying-boats gave the authorities breathing space in 
which to encourage the sheikhs to alter their attitude and permit 
landing grounds to be marked out inside their territories without 
any need for force majeure. Sometimes there was difficulty about 
deciding who owned a particular stretch of territory, because it 
was grazing rights, and not boundaries, which counted. There were 
often as many claimants to a particular strip of desert as to a 
suburban allotment. Nevertheless, by 1933 landing grounds had 
been established at Dohar, Sharjah, Muscat and Dibai. Even 
Masirah Island, which had lived in glorious isolation since the 
dawn of history, now had its landing ground. Masirah is in Muscat 
territory and the RAF were most fortunate in having the full co- 
operation of the Sultan of Muscat. 

Here we may fittingly pay tribute to a remarkable character 
who helped both ‘the RAF and Imperial Airways in their negotia- 
tions with the various sheiks and rulers along the Gulf. Haiji 
Williamson, born in Bristol, had lived as an Arab from 1900 on- 


“Lined up in bright 
array”: Wapitis with wing 
tanks and panniers on 
Masirah Island in 1936 
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wards because he preferred the Arab religion and way of life. 
An elusive but fascinating personality, he was now about 55 years of 
age. He gladly gave his services whenever they were needed, and it 
is generally conceded that the idea of operating Imperial Airways 
aircraft to India via the Arabian side of the Gulf owed its implemen- 
tation to him. He died in Basrah in 1950. 

By 1934 flights by RAF land-based aircraft—Vickers Valentias, 
Vickers Vincents and Westland Wapitis—based on Shaibah and 
Baghdad were routine, and in a few cases sorties extended to Karachi 
and even to Quetta and to India’s North-West Frontier. Flying 
from Masirah Island to Aden, a distance of some 1,000 miles, 
necessitated detailed reconnaissance by flying-boat and Naval 
sloop to establish and mark out suitable emergency landing grounds, 
and it was not until December 1936 that a training flight from Iraq 
via the Persian Gulf and Aden and on to Somaliland was made. 
It was led by the writer, and most of the photographs which illus- 
strate this article were taken on that particular flight. 

RAF Iraq was now linked to its sister Commands in India and 
Aden. About this time a number of air photographic surveys were 
completed on behalf of the oil companies. Fuel supplies were 
installed at strategic points like Muscat and Masirah. 

There are various stories illustrating how those early flights 
brought the RAF into closer contact with the Arabs. At one land- 
ing ground, for instance, we were met by the local sheikh and a 
band of his followers with their camels. The sheikh offered us a 
bowl of camel’s milk to refresh us and to show his goodwill. Now, 
if you have a strong stomach and you are really thirsty, camel’s 
milk is not so bad; but on this occasion at least we preferred the 
liquid refreshment we carried in our aircraft. The situation looked 
difficult until we hit on a bright idea. The Arabs called our aero- 
planes the “‘sky camels.” All right, we would drink the milk from 
the sheikh’s camel if he in return would drink the milk from our 
sky camel. We filled a tin with petrol from our emergency fuel 
tank and offered it to the sheikh. The local Arabs gathered round, 
for this was a situation dear to an Arab’s heart and a story which 
would improve with the telling. Who would drink first? Who 
would “lose face’? We made the effort together—and simultan- 
eously spluttered out the two liquids. Honour was satisfied. 

Conditions on these training flights could be tough at times, and 
it was not unusual to sleep under the aircraft wings. Dawn—the 
quick Arabian dawn, and seen through the legs of a camel—is not 
so bad when you are young and fit. In those days every RAF 
squadron had a number of sergeant pilots, who had been trained as 
apprentices in basic trades. Some were Fitters I by trade, i.e., 
airmen fully qualified to maintain their aircraft (engine and air- 
frame) as well as fly it; and as such they were most useful members of 
crews on long-distance training flights, when a detachment could 
be as far as 1,000 miles from its base or, indeed, from the nearest 
RAF station. One one particular training flight an aircraft had the 
blade tips of its wooden airscrew rather badly splintered by loose 
stones on the Muscat landing ground. The damage looked bad 
enough to ground the aircraft until a new propeller could be flown 
from Baghdad, 1,200 miles away. But the sergeant pilot in charge 
of the aircraft thought differently. With the few tools available he 
amputated both tips, rebalanced the airscrew, air-tested his aircraft, 
certified it airworthy and flew it back to base. This was Trenchard’s 
Air Force operating as that great man visualized it would do when 
trained to the standards he himself had laid down. 

On these training flights we carried small bags of rice and Marie 
Teresa dollars euphemistically called “‘ground bait.” Fevers, ulcers, 
eye diseases and many other disorders were paraded at the landing 
grounds in the hope that somehow we could alleviate their suffering. 
No 9 pills and aspirins were in great demand and freely supplied 
for use by animals and humans alike. Trivial incidents, perhaps, but 
amounting in the sum to a long-lasting effect. We have since re- 
mained on the friendliest terms with the people of the Gulf, and 
that is perhaps the best tribute to those early days. 
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Air Freight and British Trade 


PART 3: 


BY KENNETH R. SEALY and PETER C. L. HERDSON 


THIS is the third and concluding part of the authors’ summary—specially 
prepared by them for ‘‘Flight’’—of a study which, in collaboration with 
the London School of Economics, they made for Hawker-Siddeley 
Aviation. The two previous instalments appeared in our issues of September 
14 and 21. 


the cost data may be used to consider what happens if rates 

are reduced. Since the consignments are subject to a variety 
of rates, both surface and air, all reductions must be on a percentage 
basis. We may present the results in the form of a demand schedule 
showing what percentage increase in air consignments would result 
from a given percentage decrease in rates. The elasticity of demand 
will then be the percentage change in the amount demanded which 
results from a 1 per cent change in rate. In our schedule, there- 
fore, this means the percentage increase in consignments resulting 
from a | per cent decrease in rates. The results are given in Figs 
8 and 9. 

Let us consider Fig 8 first. Demand schedules, like many 
economic tools, can be misleading unless their underlying assump- 
tions are fully accounted for. Thus we must first decide at what 
point a consignment will be sent by air, and in Fig 8 we have 
assumed that ATDC must equal STDC. Then we must split up 
the market, rather than lump the whole lot together, and here we 
have plotted a separate curve for each small market area. In the 
third place, how are we going to view our increase in consignments 
with falling rates? We may take our present total market—surface 
and air—as a basis, and work out the percentage increase in air 
freight’s share of this total as the rates fall. This is done in Fig 8, 
where we have taken current rates as equal to 100 per cent on the y 
axis, while on the x axis we have taken air freight’s present per- 
centage of the total traffic as the starting point. The rest of the 
curves then follow by calculating the percentage increase in air 
consignments resulting from each | per cent decrease in rate. The 
elasticity of demand is equal to about —0.3 to —0.5 over the first 
20 per cent reduction in rate—i.e., a relatively inelastic figure—but 
thereafter it becomes greater as rates are further reduced. 

These curves present a pretty harsh picture, but they are drawn on 
the basis of conservative assumptions, and they do not tell the 
whole story. Fig 9 adds a bit more, and here there are two major 
differences. In the first place, equality between ATDC and STDC* 
is replaced by the assumption that air freight becomes favourable 
when ATDC approaches to within 20 per cent of STDC. Secondly, 
current air consignments are taken as the base and the curve plots 
the percentage increase in air freight consignments as rates fall. 


Ss far we have been concerned with air rates as they are, but 


*ATDC=air total distribution cost; ST DC = surface total distribution cost 


Fig 8 Elasticity of the market for air-freighted machinery: A, total 
Europe; B, Netherlands, Belgium, France and Eire; C, Scandinavia, 
Italy, Iberia, Greece and Malta; D, Western Germany and Switzerland 
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Note that the market is not split up in this schedule. The elasticity 
of demand is greater as one might expect—in fact, equal to 1.7 
near the origin, and becoming increasingly elastic as rates fall. It 
is upon curves of this kind that most prognostications about air 
freight are made. 
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Fig 9 Elasticity of the market for air-freighted machinery—a develop- 
ment of Fig 8 (see text) 


On the whole this is an encouraging picture, particularly when 
it is remembered that we have assumed that the total market will 
remain unchanged. In fact, as we have pointed out earlier, the 
total market in most spheres is itself increasing each year. It will be 
apparent, we hope, that no single graph can show the whole picture; 
we can only approximate the whole by means of a related family 
of curves. 

The demand schedules may be interpreted in an areal sense by 
means of the isorate maps, i.e., we should be able to plot the 
expanding market. Fig 10 plots the market changes for each 20 per 
cent reduction in rates for the weight group shown in Fig 7a in 
Part 2 of this summary. In Fig 10 the resulting market areas are 
shaded in and the isorates rubbed out to make the finished map 
easier to appreciate. Again, a series of maps is really needed, 
dealing with particular market areas and particular commodities 
and rates. In comparing Fig 10 with Figs 2 and 3 (Part 1) bear in 
mind that the latter refer to all freight movements and not just 
regular shipments. 

One final point regarding the analysis needs attention. In the 
calculations for the demand schedules, rate reductions have been 
made directly on all rates, and no account taken of any differential 
changes affecting only particular rates. We have also assumed that 
there will be no changes in surface rates at all. In air freight, 
changes in rates for specific commodities have been most apparent, 


Fig 10 The market areas where air is competitive with surface shipments 
for machinery exports 46-100kg, showing the additional market area for 
each 20 per cent reduction in rates 
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Fig || Comparison of air and surface distribution costs incurred by a 
typical firm for consignments of scientific instruments of net weights 
200-500Ib. Calculations are based on both net and gross weights 


whereas the standard rates have tended to change more slowly. In 
practice, therefore, there must be a considerable overlap between 
the air and surface markets, and no “‘average”’ demand curve can 
hope to cover the whole situation; indeed, such a curve will tend to 
be somewhat pessimistic. This applies to our analysis, which covers 
machinery alone, as well as any analysis of the total market. The 
moral is that whereas the rate level will certainly largely determine 
air freight’s future, no single figure can be quoted beyond which 
the whole air freight market will suddenly blossom. 


Cost analysis for a Sample Firm Most air shipments occur 
between the UK and the nearer countries of the Continent, for 
example, France, Belgium and the Netherlands (Figs 2 and 3, Part 
1). It is over these shorter distances that current air rates are most 
favourable, with the limit near 500 miles. 

Fig 11 shows the situation for an individual firm, comparing 
total distribution costs for air and surface transport. Calculations 
are based on both net and gross weight. The actual region in which 
air freight is used will be found to correspond closely with the cost 
analysis. Beyond the 500-mile point, the gap between the curves 
widens; but for this firm the equality of distribution cost is not 
critical, and a leeway of 20 per cent is valid. This shifts the air 
freight “favourable zone”’ to 600-650 miles. 

Total distribution costs for air freight are favourable, in this case 
largely because of the reduction in packing costs. Reductions in 
total weight vary between 30 and 50 per cent for consignments of 
200Ib to 500Ib net weight. Table 7 relates to the same firm as that 
analysed in Fig 11. 





TABLE 7: COST ANALYSIS FOR A SAMPLE FIRM 


Scientific instruments—total costs of distribution for one “‘type’’ consign- 
ment: net weight, !60Ib; air gross weight, 220/b; sea gross weight, 380ib; 
export value f.o.b., £500; no of annual consignments, 80; export value in 
pence per Ib, 750. 


TO STOCKHOLM: 


Sea Air 
per per 
cent cent 
Freight charges ~ 88 
Transport to port . 5 3 
Documentation ; : 2 2 
Other incidentals* was 19 a 
Packing costs . 46 2 
interest charges (money tied up due to transport and 
warehousing time, 5 per cent) 8 i 
100 100 
Sea/Air total distribution cost ratio e , 100 155 
Total transit time (days) , aid 17 


* Port dues constitute major cost item ender this heading. 
Note: Air freight permits a more rapid transit time, but represents an 
extra “cost per day” for the consignment of | is 4d. 





Distribution Time Distribution time is calculated from the ware- 
house or factory to the customer (who in most cases is the distri- 
buting agent). Since speed is important, a careful analysis of the 
time spent at various stages of the distribution process was made. 
For convenience, the total time has been divided into a “static 
fraction” and a “transit fraction.” The former includes packing 
time, Customs clearance, loading and unloading, i.e., where the 
shipment is not actually transported. Loading, unloading and 
Customs vary in the time they consume, so much so that similar 
consignments despatched on different occasions may take different 
periods of time to pass through the same processes. We can, there- 
fore, only give an average time for the class of commodity and the 
method of transport. For air freight, loading occupies less time than 
for comparable surface shipments, and this applies also to unloading 
and Customs. 

This does not necessarily imply a rosy picture for air freight. In 
the first place, aircraft are relatively small vehicles and loading times 
for the whole unit will be small in comparison with a bulk carrier 
like a large ship. The loading time for one consignment is in fact the 
loading time for the whole vehicle in a very real sense. In the 


FLIGHT, 5 October 1961 555 


second place, loading time for an aircraft is greater than the time 
spent in the air. This is true for routes of less than 500 miles in 
length, and sometimes for distances greater than this. If unloading 
and Customs are added, the fraction is overwhelming. It cannot 
be too strongly emphasized that any improvement in this field—for 
example, by the use of pallet systems—would be of great benefit. 
Apart from loading, Customs clearance takes too long, and any 
streamlining of procedure would likewise improve air freight’s 
position. A Customs time ranging from 10-48 hours added to a 
journey time of one to two hours is a common situation at present. 
This is a field for international as well as national action, and here 
the impact of the Common Market may be far-reaching. 

Transit time includes all journeys to and from airports/ports to 
packing centres or collection centres, as well as the main journey 
from the UK to the Continent. The relative importance of various 
items may be judged by the figures in Table 8. 


TABLE 8: DISTRIBUTION TIME DATA FOR THREE SAMPLE SHIPMENTS OF 




















MACHINERY 
Consignment wt (Ib net) 3,740 3,740 400 
Factory site Lancs Lancs London 
Destination ‘ Milan Amsterdam Athens 
Method of transport Air Rail Air Sea Air Sea 
ferry 
Man- 
Port of departure Ldn chester Ldn Hull Ldn Ldn 
Time (hrs): 
Packing 12 48 12 48 3 24 
Unpacking 6 144 6 144 n/a nia 
Loading at port 4 18 4 36 4 36 
Unloading, Customs 48 168 48 120 48 200 
Total Static Time 70 378 70 348 55 200 
Transit (main journey) 3 180 ! 36 7 220 
Journey to port, etc 10 2 10 5 4 3 
Total Transit Time 13 182 i 4\ i 223 
Total Time 83 560 8! 389 66 483 
Static time as percentage of total 
time 84 67 89 86 78 | 54 


It is significant that for air freight the static fraction may equal 
up to 80 per cent of the total time, and incidental journeys up to 
20 per cent. Transit times from factory to airport show wide 
variations. The most serious cases are those where goods travel 
from northern cities, like Manchester, to London Heathrow. The 
time involved is far greater than for any other surface or air situa- 
tion. Since many firms are situated in these areas, provision of 
adequate services from local airports would seem to be a primary 
consideration. 

(Continued on page 556) 


Fig 12 A comparative picture of air and surface shipments using identical 
consignments 
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AIR FREIGHT AND BRITISH TRADE... 


Distribution time is best mapped for each firm, and Fig 12 gives 
a comparative picture of air and surface shipments for a large 
British firm. The consignments used as the basis for the two maps 
are identical; it is only the manner of distribution that is different. 
The map is drawn on a time base, with lines proportional in length 
to the log of the transit time, and the circles proportional in area 
to the log of the static time. Since the time differences between air 
and surface are so large, direct values are not possible to the same 

scales, and logarithms are used. The transit lines are, as far as 

possible, drawn on the bearing of the destination from the origin. 
It might be added that Edmonton is the packing centre in North 
London. 
Conclusions At present air freight carries only a small proportion 
of the total trade in the commodities we have studied, and a good 
potential market exists for the future. Most of the present traffic 
in machinery occurs between the UK and destinations lying less than 
500 miles away, the zone where air total distribution costs are most 
favourable. Thus Amsterdam, Brussels, Paris, Diisseldorf, Milan, 
Basle and Copenhagen are the chief markets, and most firms ship 
goods regularly to more than one of these. Such trade favours not 
only direct routes, but multi-stage operations calling at more than 
one of these cities. 

Packing costs become increasingly advantageous to air freight 
with consignments over 500kg in weight. To encourage the con- 
solidation of loads up to and beyond this weight, new breakpoints 
in the rate structure might be introduced to give the forwarding 
agent the sort of advantage he now has with bulk loads travelling 
by surface transport. New rate structures might also take into 
account the fall-off in the regular use of air freight over distances 
greater than 500 miles. In Europe this would help to encourage 
traffic to Scandinavia, Italy and the other Mediterranean countries. 

Freight costs should not be examined alone, but as an integral 
part of the distribution function. Most firms are aware of this, but 
there are difficulties in assessing total distribution costs, and in 
evaluating intangible factors. There are three customers concerned 
with each shipment from the carrier’s viewpoint, i.e., the manu- 
facturer, the forwarding agent and the consignee. Any one of these 
could be concerned with the choice of transport used. A large 
percentage of exports to Europe is shipped f.o.b., with the con- 
signee covering the costs of carriage. It is important that the 
consignee should be kept in the picture. The problem can be over- 
come in some instances by the manufacturer, who (at least indirectly) 
stands to benefit from any advantage air freight might have to 
offer his customer. Total distribution costs are often shared, e.g 
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the consignee may cover transport costs, while the manufacturer js 
concerned with packing costs. Often the manufacturer does not 
break down his packing and other costs, or may include them ig 
production rather than distribution. We feel that shipping execy- 
tives should be encouraged to analyse their distribution network 
in relation to production and distribution as a whole. Apart from 
the elements already considered, inventory costs are frequently 
affected by the method of transport used. 

As might be expected, the level of air freight rates is the major 
key to air freight movements. Thus, we have shown how air 
transport costs can equal up to 80 per cent of total distribution 
costs, and frequently equal 60 per cent on the shorter hauls. Even 
at current rate-levels a good deal can be accomplished by a re- 
orientation of structure, e.g., to give agents more scope for the bulk 
consolidation of shipments and to encourage air freight over the 
longer European routes. Apart from freight rates, packing and 
freight handling, together with improved services from other air- 
ports as well as London, can play important roles. It is as well to 
remember, too, that the total level of freight traffic is rising, and 
there is no reason why air freight’s share should not rise with it. 

Reductions in rates would aim at increasing air freight’s share of 
the total market, and we have tried to indicate how this would work 
with respect to machinery. In Fig 9 a 40 per cent reduction in air 
rates gives an increase on present air freight of 120 per cent. The 
isorate map, Fig 10, relating to the weight group 46-100kgs, suggests 
an expansion of the current air market to include the industrial areas 
of Western Germany and Switzerland. We have at present based 
our work on overall rate reductions. In practice, reductions usually 
apply to particular rates, thus, e.g., special commodity rates have 
shown a greater tendency to fall in the past than standard rates. 
We hope at a later stage to use our data to illustrate such differential 
movements. We would add a final warning, that in any case, no 
single figure can be quoted beyond which the market will suddenly 
blossom. Air freight is too complicated for this to happen. 

Finally we may turn to consider time. Speed is important, and 
we feel that “static” times representing 80 per cent of the total time 
it takes to deliver a shipment far too long, even allowing for the short 
hauls involved. To the shipper, total time is what matters. Much 
of this static time is spent in loading, packing or clearing Customs, 
while the journey time for delivery to the airport can also be signi- 
ficantly large. Every effort to shorten these periods should be made, 
and with the growth of regular traffic, mechancial handling and the 
use of pallet systems would seem to be essential. As traffic grows, 
the extension of services from airports in the Midlands and the 
North should be considered, since the necessity at present for some 
consignments to use London inhibits some northern manufacturers 
from using air freight. 


ELLEHAMMER’S EXPERIMENTS: “Setting the Record Straight’ 


THE following note, on J. C. H. Ellehammer, the Danish experimenter— 
who has been claimed as the first man in Europe to fly an aeroplane—is 
from the forthcoming new edition of Charles H. Gibbs-Smith’s book, The 
Aeroplane—an Historical Survey. Ut is, says the author, an attempt to 
set the record straight. 


LLEHAMMER (1871-1946), who was an engineer, launched his 
adult work in aviation by producing (in 1904) the first air-cooled 
radial engine in history, the water-cooled Balzar-Manly motor of 1903 
being the first radial. Ellehammer’s engine was a 3-cylinder 9 h.p. unit, 
and although an excellent innovation, never powered a flying machine in 
flight. In 1905 Ellehammer fitted it to his aeroplane No 1, which was 
built at Copenhagen: this was a monoplane with triangular wings 
attached to a large semi-circular “tunnel” centre-section, in which 
revolved a belt-driven frame-and-canvas propeller. This machine was 
completed late in 1905 (not in 1904 as previously stated), and transported 
to the diminutive island of Lindholm for testing. Owing to the small 
size of the island, it was impossible to test the aeroplane in a straight 
line, so a circular track of 10 metres diameter and 600 metres circum- 
ference was levelled out, and the machine tethered by wires to a central 
post. So far as control was concerned, Ellehammer concentrated chiefly 
on longitudinal control; and for this he devised and patented a device in 
which the elevator was automatically operated by a pendulum. The 
pendulum was the engine and pilot in his seat, which together swung in 
a frame below the wings, and was attached to the rear elevator, with 
provision for adjusting the pendulum-cum-elevator when flying. The 
pendulum also provided the lateral stability by its mere presence, without 
any lateral movement. There was also a rear rudder. The undercarriage 
consisted of three motor-cycle wheels. 

The first test of the No 1, without a pilot, was made on January 14th, 
1906 (not 1904 as often stated), and the machine just rose from the 
ground as it swung round the track. 

Ellehammer realized that the ground was too soft and the engine too 
weak ; so he built a new 3-cylinder 18 h.p. motor, and cemented the circular 
track. The machine was now too small for the engine and pilot, and 
during the summer of 1906 it was modified through some fourteen 
versions before it became what may be called the No 2 of 1906. The 


monoplane wings were enlarged, the centre-section “‘tunnel” removed. 
and a loose, tapered sail was stretched above the wings, making it a 
“semi-biplane.” Control was the same as before. 

After various manned and unmanned tests, and a few further modifica- 
tions, Ellehammer succeeded in “piloting” the tethered machine and 
keeping it off the ground on the circular track for about 42 metres (say 
138 feet) on September 12th, 1906, Santos-Dumont making his two 
prize-winning hop-flights on October 23rd and November 12th. This 
performance of Ellehammer’s is often held to make the machine eligible 
for the honour of the first flight in Europe. Ellehammer himself wrote: 
“A chapter in the history of aviation was ended. I now no longer had 
anything to fear from an inquisitive public. Flying was no longer 4 
preposterous and fantastic idea, it was a reality. Proof had been given. . . 
and purely technical improvements were all that remained to bring about 
improved performances.” 

These somewhat naive remarks were an indication of how far from the 
central stream of aviation Ellehammer was, and how little he realized 
about its problems. The historical situation has been confused by the 
curious fact that the earlier historians—followed by most of their 
successors, including myself—did not know that this airborne achieve- 
ment was only of minimal significance, owing to the machine being 
tethered, with a fixed rudder, automatic longitudinal control, and no 
lateral control necessary. The pilot was in fact virtually a passive pas- 
senger in a machine which went swinging round a pole on wires. However 
ingenious, it was neither a free flight nor a free hop in any sense. The 
implication that this “famous” event wasa free hop-flight appeared tobe 
supported by the surviving photograph, which shows the machine clear 
of the ground, but—owing to the thinness of the wires and the poor 
quality of the photograph—does not show the tethering wires 
September 12th, 1906, is not really a date of any true significance in 
the broader picture of world aviation, and the event it signalled does 
not upset any established priorities. 

{Other Ellehammer aircraft—Nos 3, 5, 6 and 7, all of which were 
unsuccessful, or of which little is known, are also mentioned by Mr 
Gibbs-Smith—Ed, Flight.] 

Ellehammer later (in the 1930s) put forward some remarkable 
suggestions for reaction-powered helicopters, and for a convertiplane. 
He died in 1946. 
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to the Minister against the 

proposed Nine Elms _ heliport 
site, and has made ‘“‘the strongest 
possible representations” to the Minis- 
ter. The Council say that too many 
people will be made to suffer from noise 
for the rest of their lives, and to prove 
their point they divide the Nine Elms 
area into two zones—an “intolerable” 
noise zone and an “unpleasant’’ noise 
zone equivalent to Kingsway, London, 


L 7 writte: Council has protested 


es, 


‘aaa 


at rush hour... 


* * * 


Once again we stop the mighty roar 
of London’s traffic to bring you some 
of the interesting people who are ob- 
jecting against noise in Jn Town Tonight. 
[Sounds of taxis hooting, traffic roaring, 
pneumatic drills, etc.] 

“Good evening, Councillor. Will 
you say a few words please on why you 
think helicopters in Nine Elms would be 
too noisy ?” 

[Sounds of pneumatic 
louder. } 

“I said, Councillor, WOULD yYotl 
PLEASE SAY A FEW WORDS ON WHY YOL 
THINK HELICOPTERS... 

[Sounds of pneumatic drills grow 
louder still.) 

“I’m sorry to have to shout like this, 
Councillor, but the NOISE... 

[Sounds of pneumatic drills die away 
momentarily.] 

“What’s that, Councillor? We’re in 
the intolerable noise zone? Oh! I 
thought we were only in the unpleasant 
noise zone. My mistake. I’m terribly 
sorry.”” 

[Councillor suddenly catches sight of 
Westland Widgeon on its way to Batter- 
Sea Heliport. Shakes his fist at it in 
rage.| 


drills grow 





@ I don’t know whether anyone has 
ever counted up the number of Britons 
who, since 1215, have fought and died 
in the cause of freedom from tyranny, 
etc., etc. 

I read in the newspaper the other day 
that Miss Olivia Poulton, aged 61, has 
made 160 telephone calls to London 
Airport to complain about the noise of 
jet aircraft flying over her home in 
Richmond. Now there is nothing in 
the statute book of England which gives 


Shoulders back there, 
chin up! All very well 
for these Navy types 
to lean into wind, or 
for that sub-lieutenant 
to sit talking with the 
civvy, but it isn’t good 
enough for the Royal 
Marines. (Wonder 
what those paddles 
are for, on top; and 
why is the engine all 
open like that?) 


Miss Poulton, or any other sufferer 
from jet noise, any rights whatsoever 
in this matter. Of course, if Miss 
Poulton, let us say, drives a frightfully 
noisy motor bike round and round the 
office of the chairman of an airline 
which operates jets from Heathrow, he 
can bring an action against her for 
causing a nuisance. That’s the law. 
Fair enough? Not quite. 

Miss Poulton can be prosecuted for 
causing a nuisance by telephoning the 
airport so much. A letter to her from 
Mr C. Benjamin, assistant private 
secretary to the Minister of Aviation, 
tells her that her stated intention to 
continue her complaints “‘might bring 
you into conflict with the Post Office Act, 
1953, under Section 66G in which it is, 
we are advised, an offence to make 
telephone calls without reasonable cause 
for the purpose of causing annoyance 
and inconvenience or needless anxiety to 
another person.” 

That’s the law. Which in this case, 
it seems to me, is a different thing from 
justice. 


@ From a news-agency report: 

“The Minister saw one of the P.1127 
prototypes take off vertically and fly as 
a conventional aircraft. 

“Tje secpmd rptp’tue was also 





demonstrated doing conventional high 
speed flying and aerobatics.” 

Pressed for information, a Hawker 
Siddeley spokesman said: “Our lips 
are slded’adsld.”’ 


@ One of the cornerstones of BOAC’s 
appeal against Cunard Eagle’s North 
Atlantic licence was new evidence 
about this season’s unexpected decline 
in North Atlantic traffic growth. 

The decline was serious, especially 
so because BOAC and other carriers 
put on such a huge increase in capacity. 


* * * 


But the fortunes of air transport, as 
Sir William Hildred of [ATA once said, 
are like a child’s temperature—quickly 
up and quickly down. If BOAC’s 
appeal succeeds, and next season there 
is a tremendous boom on the North 
Atlantic, what then? The decisions of 
the Licensing Board, we must hope, 
are made of stuff too substantial to be 
blown away by capricious air traffic 
trade winds. 


@ From a staff sports report: 

“Mrs Doaks won the rolling-pin 
throwing contest with a record break- 
ing 78 feet. Mr Doaks won the 
100-yards sprint.” 

Trans-Australian Airlines magazine. 


@ Overheard in the bar of the Air 
Power Club: 

““My dear Molesworth, everyone in 
this business is a liar. Does that dis- 
illusion you? Have another drink.” 

“Are you a liar sir?” 

“My dear boy, of course. I lie 
constantly. The trouble is that other 
people believe the lies they tell. I haven’t 
reached that stage yet.” 


ROGER BACON 


FEETNOTE. Feet on left: “‘My word, you are 
looking smart.” 

Feet on right (panting a little after breathless 
dash in rain across tarmac): “I didn’t realize 
we had a date with the photographer. Whose 
feet are yours ?”’ 

“Godfrey Auty’s, Bristol’s chief test pilot. 
We're just going to fly the Bulldog. Whose are 
yours ?” 

“S/Ldr R. J. F. Dickenson’s, RAF. We're just 
going to fly the Hurricane.” 
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Dachshund “Waldmann” with his master Ist Lt Missfelder (now 

Generalmajor, ret) in the observer's cockpit of an Albatros C |: the 

photograph referred to by Herr Heinz Nowarra in his letter under 
the heading “More Dogmatism” (September 2!) 


Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Talking About Freedom 


OUR report on the European Civil Aviation Conference at 
Strasbourg, Talking About Freedom (issue of September 14, 
page 456) raised rueful echoes here. 

It seems that charity—in the form of dismantling political 
barriers to European free air trade—has yet to begin at home. 
Strasbourg is one of the two points in France to which Channel Air 
Bridge holds British licences to operate long-range vehicle ferry 
services; but attempts to obtain French endorsement have on each 
occasion been met with the familiar cry “‘Aux (traffic rights) barri- 
cades.” Yet there is no direct air service of any kind between the 
United Kingdom and Strasbourg. 

We believe that the British motorist’s perennial urge to travel 
abroad, and the need to fly at least part of the way now that it 
takes him further afield, is almost irresistible. Present lack of 
liberality over traffic rights in France is regrettable, because it 
forces upon us the only solution that air transport can offer to an 
irresistible force encountering an immovable object—fly it over 
the top. 

This is among the reasons why, accorded Swiss benevolence 
rather than French intransigence, Channel Air Bridge should next 
year be operating car-ferry services to Basle and Geneva. A survey 
confirms this as far from being a next-best second choice to services 
into France, but car-ferry operations to Switzerland alone can mark 
only the beginnings of this type of service between Britain and 
Europe. 

London WI D. A. WuHysBrow, 
Director, Channel Air Bridge Ltd 


Fly Anywhere Airline Tickets 


T was very gratifying to read the excellent and objective article 
in Flight for August 3 regarding Bonanza Air Lines. As you 
undoubtedly know, we were the first carrier to initiate mass excur- 
sion fares and now offer an excursion fare from every point on our 
system. This programme, which was initiated in April of this year, 
has been phenomenally successful, and I believe has encouraged 
other carriers perhaps to consider, if not initiate, similar fares. 

The CAB has approved our exemption application for the filing 
of our “BonanzaLand” tariff and this has now been filed with an 
effective date of October 1. This unique area-fare concept is a 
plan to sell unlimited, unrestricted transportation over our system, 
for a two-week period for $90 or a thirty-day period for $160. 
The responses from travel agencies throughout the world, as well as 
domestic and international air carriers, indicating their desire to 
participate in the promotion of this programme, has been most 
gratifying. 

We were the first carrier in the industry to offer a youth-fare, and 
ours became effective on August 10. I believe that to date twelve 
carriers have followed suit in filing youth fares, and many of them 
are now also effective. 

As you stated in your article, we have several other plans which 
we hope to effect in the near future and which will be designed to 
tap the great potential which exists in the current automobile- 
traffic market. 

Las Vegas, Nevada Larry DECKER, 

Vice-President, Traffic and Sales, Bonanza Air Lines. 


P.P.O. not in the Pillory 


URING a little back reading I noticed Mr Non-State Piece- 
Picker-Upper’s letter in your issue of September 7, in 
which he gave Mr P.P.O. a real lambasting. 

Now, Mr Editor, this is all to the good; we need the private 
pilot’s views aired and at the same time to form a balanced opinion 
those who fly small aeroplanes must needs know the views of those 
such as Mr N.S.P.P.U.—who, if I have my identities right, lives 
in a glasshouse! 

I like reading P.P.O.—he is often wrong, I think, and many times 
he is right. My vanity has been touched by being credited with his 
identity once or twice, on one occasion by the most considerate and 
helpful Customs body in the business, who operate the landings 
office at Lympne, within a stone’s throw of Mr N.S.P.P.U.'s 
demesne methinks. At this same airfield Mr P.P.O. has often 
criticized the Customs; so have I, but in fairness I think it is the 
system that has them beaten and not the individuals. 






Don’t shoot Mr P.P.O.; he does bring back snippets of news, 
such as the fact that one can pass Customs in and out at Berck-sur- 
Mer in two minutes thirty seconds flat, which makes one think a 
bit on how the British system could be altered. 

P.P.O. has mentioned weather information, and he has done 
right to raise the point. Recently I wished to leave Panshanger for 
Newcastle at a few minutes’ notice. Bearing in mind the serious- 
ness of a recent court case I phoned Uxbridge to confirm my, as it 
so happened, accurate view of the weather situation. I was peremp- 
torily told that I should give more notice of flights and given a long 
lecture on who would be held responsible if anything went wrong 
and a full route forecast had not been given. In the “Airmet” days 
things were different. 

There exists a book full of problems for those who aviate privately 
and I would like to applaud Mr P.P.O. for airing them in the face 
of the professionals. At least he is a voice; he may be off key, but if 
he is an ordinary honest citizen, and has no disreputable habits or 
history, then it is proper that he should be heard, and by all means 
corrected, when necessary. At the same time facilities for honest 
citizens must exist, because it is very obvious that a man who has 
no trouble in other aspects of his social behaviour is unlikely to 
be thecomplete cretin, criminal and zombie-minded idiot he becomes, 
despite medicals and examinations, the moment he sets foot in a 
private aeroplane. 

Solutions do exist to all the problems of private aviation; all that 
is needed is some goodwill and—very important—a few little voices 
until a bigger one comes along. 

Welwyn Garden City, Herts 


Independent Regularity 
N an editorial footnote to a letter (September 21) from Mr Allan 
Robertson on the question of regularity of scheduled air 
services, you quote figures for BEA and BOAC, but state that the 
independents do not publish figures. 

I would draw your attention to the Ministry of Aviation statistics 
which regularly record the percentage regularity achieved. In 
1960-61 the percentage regularity achieved by BOAC was 98.1, 
by BEA 97.2 and by the independents 99.7. 

London SWI A. M. BLAKEMORE, 
Secretary, the British Independent Air Transport Association Ltd. 
[The independents do not publish statistics about their operations; their 
scheduled results have until recently been published in collective form 
by the Ministry of Aviation. The Ministry now publishes scheduled 
traffic statistics independent by independent but no regularity figures 
are given, as they are in the case of BOAC and BEA. But certainly the 
collective independent record appears to be remarkably good.—Ed.] 


H. Best-DEVEREUX 


Pampering the Passenger 
HAT earlier Roger Bacon, says Russell in Wisdom of the West, 
“acquired an encyclopaedic grasp of all branches of learning, 
somewhat in the manner of the Arab philosophers of the past.” 
As any Arab philosopher knows, PIA, besides pampering the 
passengers on their international routes, do indeed “‘appeal to the 
masses of would-be air travellers who, for cut-price fares, don’t 
want to be pampered.” Are these not our DC-3 air buses in East 
Pakistan, at 3d per passenger mile, and our new Night Tourist 
service from Karachi to Lahore (2s 8d per mile return)? 

The advertising which Roger Bacon criticised applies only to 
our international routes; with IATA uniform fares we find pam- 
pering our passengers excellent for business. 

I enjoy the work of your Roger Bacon; please may he never meet 
the fate of his learned predecessor, who in 1257 was banished to 
Paris for unorthodoxy. 

London WI JAMES GILBERT, 

Public Relations Officer, Pakistan International Airlines Corporation 


IN BRIEF 


Capt B. A. Sparrow writes to point out that the word “except”’ was 
omitted from a sentence in his letter on “R/T Patter’ (September 21). 
This should have read: “‘At times one doubts the usefulness of reporting 
on this frequency [126.7 Mc/s] except for getting an airways-joining 
frequency.” We regret the error, which occurred in transcription. 
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Visual indication of faults which may develop in aircraft and aircraft equip- 
ment is the only swift and sure method of detection. 


Page Engineering Company have designed, developed and put into service 
many visual centralised warning systems that are adaptable to all types of 
aircraft applications in which immediate fault warning for vital systems is an 
essential requirement. 


We are also specialists in miniature electrical and electronic equipment for 
all aircraft and industrial applications. 


Write for our Catalogue of relays, delay and switching units, push button and rotary switches, 
lamp holders for A.C. and D.C., indicating fuseholders, moving coil instruments etc. 


PAGE ENGINEERING COMPANY (Sunbury-on-Thames) LTD 


Page Works, Forge Lane, Green Street, Sunbury-on-Thames, Middlesex 


Telephone: Sunbury-on-Thames 4242 (3 lines) 
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Pilots Porivol and Sienkiewicz of the Gliwice Aero Club seen engaged in 
pre-flight planning during the recent Polish Aviation Championships at 
Katowice. The aircraft is a Junak 2 two-seater 


Sport and Business 


WINNER OF THE OPEN CHAMPIONSHIP at the first Scottish 
Parachute Championships at Perth on September 22-23 was Mike 
Reilly of the Ripcord Club, with 830 pts. Second was Terrence 
Jickells of the SAS Skydivers with 812 pts and third was Lt Col R. D. 
Wilson of the SAS Skydivers with 791 pts. The Scottish Champion- 
ship was won by James McDiarmid and the Ladies Championship 
by Miss Deana Pennington. 

Each competitor had to make three descents, one from 5,000ft 
with a delay of 15—20sec and two from 3,000ft with a maximum delay 
of 10sec. On September 22 all the drops from 5,000ft were com- 
pleted. Mike Reilly experienced a “blown periphery” when his main 
parachute opened and was then torn. His reserve parachute opened 


Pictured at Nicosia, Cy- 
prus, during their flight 
from Sydney, Australia, 
to London and Dublin, 
Mr Bruce Harrison (left) 
and Dr John Morris stand 
in front of the nose of 
their vintage Monospar 
ST-1! 2, stated to have been 
built in 1933. Their route 
to Cyprus included Indo- 
nesia, Thailand, Burma, 
Pakistan, India, Kuwait, 
Iraq and the Lebanon, 
and further stops at 
Rhodes, Athens, Brindisi, 
Rome, Nice, Marseilles 
and Paris were planned 
before reaching London 





at a height of 800ft and a safe landing was effected. The com- 
petitor who landed closest to the target was Sherdy Vatnsdal of 
Swindon (3ft 2in.) 

That night, a night jump from a US Army Beaver at 8,500ft was 
made by Capt R. Berry and Sgt R. Hanley of the US Army Victory 
Sport Parachute Club (Augsburg) and Peter Denley of the Scottish 
Parachute Club. Their drop, with a 50sec delay to 2,000ft, is be- 
lieved to be a British record for a night free-fall. The remaining 
section of the contest was completed the following day in spite of 
bad weather and a low cloudbase. Prizes were presented by the 
Lord Provost of Perth, Mr J. T. Young. 


THE PIAGGIO-DOUGLAS 808 executive jet will be ready for 
flight testing late next year with deliveries beginning in 1963, 
according to Douglas Aircraft Co. Illustrated on this page, the 
PD-808 will be powered by General Electric CJ610-1 or Bristol 
Siddeley Viper 20 engines and will cruise at over 500 m.p.h. with 
a 1,500 mile range. Designed primarily as a seven-seat machine, it 
can be equipped as a ten-seater or as a luxury six-seat executive 
aircraft. As announced earlier this year, the aircraft has been 
designed by Douglas and will be manufactured in Italy by Piaggio. 


DELIVERY DATES and prices for the full range of Beagle air- 
craft, as indicated in column 2, have been sent to all prospec- 
tive purchasers who expressed an interest in the new aircraft shown 
by British Executive and General Aircraft Ltd at thé SBAC Show, 
Farnborough. In a covering letter to all enquirers, Mr Peter Mase- 
field, managing director of Beagle, states: 


The Piaggio-Douglas 808 executive jet (see news item above) has a 
span of 40ft 8in, a length of 39ft 6in and is 14ft 6in high. Maximum 
take-off weight is 15,000/b with 2,000Ib payload 







“The eight different ty of aircraft in the initial ‘BEAGLE Pack’ 
are now being progres: as set out on the attached sheet. From this 
table you will see that—apart from the Airedale and Terrier, which are 
well advanced—a little time must, inevitably, elapse between the com- 
pletion of prototype trials and the selling of production aircraft. 
During this time, tooling for production has to be set in hand and 
completed, full Certificates of Airworthiness gained, and production 
— manufactured to an advanced standard. Deliveries can then 

in. 

. The Beagle Pack 





Type Basic Price First deliveries Purpose 
from production 
|. Airedale 
Four seats: high wing 4,750 Nevember Light-executive tourer: 
| x 180 h.p. 1961 trainer 
2. Terrier 
Three seats: high wing 1,995 November Clubs: trainer/tourer: 
| x 145 h.p. 1961 private owners 
3. 206 
Five/seven seats: low wing Less than Early 1963 Business : private own- 
i 2 x 310 h.p. 30,000 ers: airline trainer, etc 
Four seats: low wing y Mid 1963 Light twin executive: 
2 x 100 h.p. (provisional) private owners 
5. 2188 
Four seats: low wing J Late 1963 Light twin executive: 
2 x 145 h.p. (provisional) private owners 
6. IITA 
Two seats: low wing 3,500 Late 1963 Clubs: trainer/tourer: 
1 x 100 h.p. (provisional) private owners 
7. 1178 
Four seats: low wing 4,250 Early 1964 Clubs: trainer-tourer: 
| x 145 h.p. (previsonal) private owners 
8. WA.116 
Single seat: autogyro Experimental Possibly Military liaison: civil 
| x 70 h.p. only as yet late 1963 sport 





“We are, in fact, entering upon a comprehensive tooling programme 
—such as has not previously been undertaken for British light aircraft 

roduction—thereby ensuring full interchangeability of spares and a 

igher standard of finish than would be possible with hand-built 
aircraft. At the same time we are entering upon an equally comprehen- 
sive flight development and certification programme, including tropical 
trials, which will ensure that production aircraft will be delivered to a 
high standard of reliability and with the best possible handling and 
maintenance qualities. 

“As a matter of sales policy we intend to concentrate first upon the 
home market in the United Kingdom for each type, so that we can build 
up a strong and satisfactory after-sales and spares service before aircraft 
are delivered abroad. In due course we shall look forward to establishing 
a widespread network of representatives, distributors and agents at 
home and throughout the world. This must, inevitably, take time— 
but we feel that it is essential, in the interests of all our customers and 
ourselves, that we aim to the highest possible standards in all respects. ... 

‘“*You may be interested also in the attached leaflet on the subject of 
sales and leasing arrangements through BEAGLE Air Finance. Through 
our associated company British Executive Air Services we are also able 
to make arrangements for the maintenance, overhaul and/or crewing 
of aircraft—as well as flying instruction, should you be interested in 
these aspects. ...” 
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A Belvedere from Odi- 
ham airlifting a Land 
Rover in a demonstra- 
tion last week at 
Chadwick End, near 
Solihull, Warwicks 





SERVICE 


Air Force, Naval and Army Flying News 


Ministry Radio Director 
A‘ present a Director of Electronics 
Research and Development at the 
MoA, Air Cdre A. G. P. Brightmore is to 
be Director of Radio at Air Ministry from 
November 1. He was first commissioned 
in 1938 in 504 (County of Nottingham) 
Sqn, RAuxAF, later transferring to the 
Technical Branch. 


Whirlwinds for 110 
NLY RAF helicopter squadron in 
Malaya, No 110 recently completed 
its second year of operations at RAAF 
Butterworth by lifting its 10,000th soldier 
into the jungle. Since August 1959 the 
squadron, commanded by Sqn Ldr Cedric 
Symons and operating Sycamores, has also 
brought out 600 casualties from jungle 
landing zones to hospitals and lifted 300,000 
Ib of freight. 110 is shortly to be re- 
equipped with Whirlwind 10s. 


Weather Centre Move 
HAT is described as “an almost 
complete transfer of operations” by 
the Meteorological Office from Dunstable 
to new headquarters at Bracknell took place 
on September 30. The new Bracknell centre 
is to consolidate functions hitherto shared 
between London, Harrow and Dunstable. 
The Meteorological Office organization has 
hitherto consisted of the central forecast 
office, communication centre and some re- 
search branches. Under one roof at Brack- 
nell now will be housed the office of the 
Director-General (Sir Graham Sutton, Frs), 
the central forecast office, communications 
centre, offices of the Director of Research 
and the Director of Services, the library and 
research laboratories. The central forecast 
office caters for all weather forecast require- 
ments in the United Kingdom, except those 
for aviation, which are done mainly at 
London Airport and Prestwick by Meteoro- 
logical Office staff. 


Ghana Accident 
N interim report on the accident to a 
Ghana Air Force aircraft in Central 
Ghana on August 31 states that the RAF 
pilot, Wg Cdr I. G. White, probably lost 
his life through trying to rescue his passen- 
gers. Wg Cdr White, “who was apparently 
uninjured at the time,” escaped from the 
burning aircraft after it had crashed, but 
returned to the pilots’ compartment and 
rescued Brig Joseph Michel, who was sitting 


AVIATION 


in the co-pilot’s seat. The brigadier, a 
senior Ghana Army officer who had just 
been appointed UN Chief of Staff in the 
Congo, died later of his injuries. According 
to the report, after rescuing the brigadier 
We Cdr White returned to the passenger 
compartment and only by repeated assur- 
ance from other passengers that all were 
safe could he be prevented from entering 
the aircraft. Wg Cdr White was flown back 
to England for treatment for his burns but 
died in hospital at Halton. He was 42 
and had been seconded to the Ghana Air 
Force in August last year. 


Roses and Tigers 
N RAF station “where roses grow all 
the year round and tigers chase wild 
pigs among the strawberry beds” is to stay 
open because of the “solid contribution” it 
makes to the health and fitness of airmen 
and airwomen serving in the Far East Air 
Force. It had been considered for closure 
on economic grounds. Since 1947, some 
20,000 members of the RAF and WRAF 
have passed through tough jungle familiari- 
zation courses at the station, Fraser’s Hill— 
4,600ft up in Selangor State. The courses, 
officially known as ground service training 
courses, are undertaken halfway through 
a 24-year overseas tour, main object being 
to tone up personnel for the second half of 
their tour. 


Looking over a US 
Army Iroquois at the 
Bell Helicopter Co 
plant, Fort Worth, 
Texas: the RAAF pro- 
curement team who 
have been laying the 
groundwork for an 
order for several 204 
Bs. Members are Sqn 
Ldrs C.W. Richardson, 
S.C. Medley, R. Scott 
and R. Jj. Hansen; 
Fit Lt R. G. Berriman; 
Fit Sgt W. J. Couson 
and Sgt C. W. Raston 
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IN BRIEF 


Air Chief Marshal Sir Thomas Pike 
Chief of the Air Staff, on a recent visit to 
Berlin placed a wreath on the memorial at 
Tempelhof Airport to those who lost their 
lives in the Berlin airlift. 


It is reported from Wellington that 75 Sgn, 
RNZAF, a Canberra unit based on Singapore, 
is to be withdrawn as an economy measure, 


RN and Royal Marine helicopter pilots for 
HMS Albion, the second Commando carrier, 
are receiving their basic helicopter training 
with British United Airways. 


No 5003 Airfield Construction Sqn have 
completed a new reception centre at RAF 
Gutersloh in Northern Germany for the start 
of an extended trooping programme, by Vis- 
counts of BUA, from last Monday. 


Representatives from local councils visited 
the Central Flying School at Little Rissington 
on September 27 to see for themselves some- 
thing of the work of the CFS, following local 
complaints about traffic noise. 


Third of the Royal Navy's guided-missile 
destroyers, HMS Kent was launched by HRH 
Princess Marina, at Belfast on September 27. 
The destroyer’s armament includes a Seaslug 
system and two Seacat systems. She is to carry 
a Wessex helicopter for anti-submarine duties. 


This year’s dinner of the Specialist Navigation 
Association will be held at the Royal Air 
Force Club, 128 Piccadilly, London W1, on 
Saturday, November 25, at 7.30 for 8 p.m., 
preceded by a meeting at 7 p.m. Tickets 
(£2 each) are available from Fit Lt B. P. 
— RAF Flying College, Manby, Louth, 
Lines. 


A Naval Whirlwind of 848 Squadron 
transferred meteorological storm warning 
equipment weighing 812lb from the old 
terminal building to the roof of the new 
operations building at Singapore Airport 
recently. The pilot was Lt Cdr T. Kinna, 
squadron CO, assisted by Naval Airman G. 
Booth. 


The fourteenth Tempsford reunion, open 
to RAF and WRAF personnel who served 
with 138 and 161 Sqns (special duties), is 
being held at Williamsons Tavern, Bow Lane, 
Cheapside, London EC4, at 6.30 for 7.30 p.m. 
on Friday, November 10. Dress is lounge 
suits; price of tickets £1 2s 6d; and the hon 
secretary Sqn Ldr A. Firth (Ret), 103 Swan- 
land Road, Hessle, East Yorkshire. 
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Seen ot Beirut is this DC-4, registered OD-ADX, in the markings of 
Lebanese Air Transport Charter Co, a new Lebanese carrier 


AIR COMMERCE 


THE CONVAIR 990’S TROUBLES 
T comes as no surprise to hear that American Airlines are 
concerned at delays in delivery of Convair 990s and shortfalls 
in guaranteed performance. Ever since the Convair 990 first flew 
in January 1961, various vibration and excessive drag problems have 
been encountered which have seriously affected performance. 
Vibration has been remedied by modifying the outer engine pylons 
(Flight, May 25, 1961), but no solution has yet been found to the 
problem of excessive drag. The 990 is at present approximately 
36 m.p.h. below the guaranteed 620 m.p.h. cruising speed, and 
drag has also affected range and fuel consumption; doubts con- 
cerning the ability of the Convair 990 to fly non-stop coast-to-coast 
services with a full payload have been raised. The cumulative 
effect of these problems and modifications, which have interrupted 
the flight test programme, is a delay in delivery. Swissair, it will be 
recalled, leased two Convair 880 Model 22Ms for Far East services 
as a result of delays in delivery of their 990s. 

The first order for the Convair 990 was placed by American 
Airlines, for 25 aircraft to be delivered in June 1961. The 990 
(originally designated Convair 600) is heavier and faster than the 
Convair 880, has a longer fuselage, turbofans, and anti-shock 
bodies extending beyond the trailing edge of the wing. American 
Airlines have negotiated a new contract with General Dynamics, 
cutting the original order from 25 to 20. Initially the airline will 
receive 15 unmodified aircraft with a guaranteed speed performance 
of 584 m.p.h. at 21,500ft, the first two for delivery in December 
1961, with the remaining 13 delivered by June 1962. 

Certification is expected by December, and American Airlines 
plan to inaugurate Convair 990 services in February 1962. Accord- 
ing to Aviation Week, General Dynamics will come up with a 
modification by February 1963. If General Dynamics do not 
produce a modification, the contract is void and American could 
return the aircraft; but if the modifications bring the speed up to the 
original 620 m.p.h., American will buy five more, bringing the total 
to 20. Under the original contract American was to lease the 
General Electric CJ-805-23 turbofan engines, but under the new 
contract the lease will be taken over by General Dynamics. 

Various aerodynamic solutions are being evaluated by Convair, 
such as changes to the wing root fillets, and the addition of a 
leading edge glove. If a satisfactory solution is found, the cost of 
modifying completed airframes and those in final assembly will be 
substantial. General Dynamics, if no quick solution is found, 
may be compelled to abandon the whole 990 programme, especially 
if American exercise their option to return the unmodified aircraft. 

Other Convair 990 orders are: Swissair seven (two to be leased to 
SAS); SAS, two (plus two leased from Swissair); and Aerovias 
Brasil (from REAL), three. 


ANTI-COLLISION LIGHTS’ NEW USE 
ECENTLY two airlines adopted company procedures at 
London Heathrow for parked jets to use their anti-collision 
lights to warn ground personnel that engines were in operation or 
about to be started. IATA, in co-operation with the Ministry of 
Aviation, has invited its member airlines operating through Heath- 
row to follow the same procedure for a trial period, starting on 
Sunday last and extending for three weeks. 


ANSETT-ANA AND TAA JET FUNDS 


HE Australian Government is to advance TAA and Ansett- 
ANA up to £A6m each for new jet equipment. Provision 
for this was made in legislation due to be introduced last week. The 
agreement whereby the Government guarantees loans raised by 
the private operator Ansett-ANA for new equipment will be 
extended for a further ten years. The aircraft being considered by 
each company, as previously discussed in these pages, are the 
Trident, BAC One-Eleven, Caravelle 7, and the Boeing 727. 

Recent reports suggest that Ansett-ANA are favouring the 
Boeing 727, while TAA are not stating a preference at present, but 
like the Caravelle 7. If previous Government policy is any guide, 
each airline will be encouraged to standardize on the type of equip- 
ment chosen. The issue is complicated by the Australian Govern- 










ment’s recent decision not to allocate any funds in 1961-62 towards 
the construction of a jet airport at Tullamarine Melbourne (Flight, 
September 7, 1961). At the moment the Electras are severely 
damaging the runway at Essendon, and the authorities will not 
allow the Boeing 727 to operate. Senator Paltridge, Minister of 
Civil Aviation, said in a Press statement that the Government was 
awaiting a decision by Ansett-ANA and TAA on the jets they would 
require before proceeding with work at Tullamarine. 

As the BAC One-Eleven is suitable for operation into Essendon, 
this aircraft could operate an initial feeder service, transferring to 
supplementary routes on completion of Tullamarine. 


STRIKE THREAT BY ASSET 
HE Association of Supervisory Staffs, Executives and Techni- 
cians has threatened strike action against seven unnamed 
British independents this winter unless their basic rates of pay are 
brought up to the level of those of the corporations. Mr Clive 
Jenkins, general secretary of ASSET, last week sent an ultimatum 
to the independents concerned that their aircraft “will be picked off 
one by one unless satisfactory replies are given this week to the 
union’s demand for better pay rates. 

Mr Jenkins is reported as saying: ‘““We demand that these private 
lines should pay at least the same basic rate as BEA and give 
bonuses which are at least equivalent.”” According to Mr Jenkins 
(who excludes British United and Skyways from the ultimatum), 
proposals for bonus schemes have been with the independents for 
some time, but so far ASSET has received no replies. 


LUFTHANSA’S £3.5M LOSS 
LTHOUGH Lufthansa’s expansion in 1960 provided the highest 
revenues on record since 1955, when operations began, the 
airline lost DM 39m (approximately £3.5m) during 1960, an 
increase of DM 0.2m over 1959. The deficit has been covered by 
Government subsidies, and the airline’s report states that due to the 
revaluation of the Mark earlier this year, and the present political 
tensions, the outlook for 1961 is less favourable. 

Lack of jet equipment in the past has obviously seriously affected 
Lufthansa. PAA and TWA have been operating jet services from 
Frankfurt to New York for some time and undoubtedly have 
affected Lufthansa’s load factors. Improvements in the operating 
results for 1960 were largely due to the inauguration of Boeing 
707-430 services on the North Atlantic in March 1960. Lufthansa 
carried 1,237,629 passengers in 1960, an increase of 57.3 per cent 
over the 786,626 carried in 1959. Cargo increased by 63.8 per cent, 
14,855 tons as against 9,071 tons. Total net revenue was £29.7m. 

Since Lufthansa began domestic operations in 1955 the airline 
has expanded, and opened routes to South America, the Middle East, 
Far East, US West Coast and Canada, as well as serving additional 
points in Europe. 

A thorn in West Germany’s side has always been the liberal fifth 
freedom rights enjoyed by other carriers. Perhaps the West German 
Government will impose further restrictions on foreign carriers’ 
fifth freedom rights in the future. 


Mr Roy Chandler, Handley 
Page sales representative for 
North America, is at present 
visiting airline operators in 
Canada and the United States. 
Mr Chandler is also respon- 
sible for Herald sales promo- 
tion in Central America and the 
British West Indies 
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A link with bygone days of internal air transport in Britain is provided by the BEA Herons which serve the Scottish Islands. Best known is the service 
to the Isle of Barra, where Herons land and take off from the hard white sands of Cockle Bay. Timings, reads the famous note in BEA’s timetable, 
“are subject to alteration due to weather and tide” 


AIR COMMERCE... 


TOWARDS HAPPIER LANDINGS 


RONICALLY, the Boeing 707 which overran the runway at 
Boston on September 24, finishing up in the waters of Winthrop 
Bay, was operated by American Airlines. This company, it 
transpired at a recent FAA-sponsored conference on the revision 
of turbine transport performance rules, is the one which has 
developed a landing-distance formula, based on its own jet experi- 
ence, which is stricter than the regulations prescribe. American's 
formula includes assumptions more stringent than are made in 
the FAA’s present SR-422B performance regulations, which the 
FAA itself is now proposing to tighten up. 

American’s formula assumes a higher approach speed for the 
measurement of landing distance; assumes that one thrust reverser 
is inoperative; and assumes that braking effectiveness must be 
based on a wet runway and a given tyre condition. 

The FAA itself is proposing revised runway performance regula- 
tions, among them “‘wet runway accountability.”” Such new rules 
could result in substantial increases in jet landing distances—from 
5,600ft to about 6,700ft in the case of the Comet, for example. 
But it is the landing and aborted take-off behaviour of the bigger 
jets that is causing particular concern; scarcely a month has gone 
by in the last three years without at least one jet take-off or landing 
incident being reported. American Airlines, United, Air France, 
BOAC and JAL are among the operators whose DC-8s or 707s 
have been badly damaged—or in three cases actually written off—in 
the landing phase. 


Meanwhile, in addition to making proposals for new rules, the 
FAA is seriously examining the possibilities of permitting the use 
of arrester gear to stop big jets in an emergency. The Agency 
recently completed successful tests at the Lakehurst Naval Air 
Test Facility in New Jersey with an FAA Boeing 720 fitted with an 
arrester hook developed, together with the runway cable gear, by 
All-Amerian Engineering. The hook, known as the Sheaffer Spring 
Hook, is designed to be light, easily installed and simple to main- 
tain and operate. It would normally be latched snugly against the 
fuselage, but in an emergency the pilot would release it to drag 
along the runway and catch the arresting cable, bringing the air- 
craft to what the FAA describe as “‘a relatively gentle, controlled 
stop.” United Air Lines, it is believed, have already specified 
structural provision for arrester gear on the Boeing 727s that the 
airline has on order. 

Another aid to happier landings is to be introduced soon at 
Ministry airports in this country. Described on page 489 of 
Flight for September 21, this is the painting on runways of figures to 
indicate distance-to-go to the pilot. Another Ministry preoccupa- 
tion in this field of safety is research into the true nature of “‘aqua- 
planing,” the puzzling phenomenon (which could well have 
aggravated many landing or aborted take-off incidents) caused by 
the hydraulic pressure of even a thin film of water reducing tyre 
grip and hence the braking-power of moving aircraft. 


HAS BRITAIN ANY “NATIONAL AVIATION GOALS”? 


T is nearly two years now since the Ministry of Aviation came into 
being, yet the appearance of the Project Horizon report com- 
missioned by President Kennedy through the FAA (see page 521 
of last week’s issue) “‘as a statement of national aviation goals for 
the period between now and 1970” reminds us once again that this 
country is still waiting for a similar statement of national policy 
for British air transport. We are still ignorant of what, if any, 
“national aviation goals” this country is supposed to be shooting 
for. Nationalism is the keynote of Project Horizon, and although 
one may deplore an intensely national approach to the problems 
of an international industry, there is no denying that it has brought 
to US and French aviation policy-making a sense of purpose, of 
pace, of urgency—above all, of unity—that is totally lacking in 
British aviation policies. 

It is the major misfortune of post-war British air transport that 
it has had imposed upon it the ideological division between the two 
great political parties. Government policies have had the unfortu- 
nate effect of dividing and weakening British aviation by creating— 
indeed reinforcing—divisions rather than building up unity and 
strength. Independents versus corporations; the rationalized 
industry versus the non-rationalized segment—in both these cases 
Ministerial instinct has been to create “‘have and have not” segments 
without regard to the overall national need. And although the Air 
Transport Licensing Board can play a strong part in influencing 
things for the better, it cannot create a national air transport 
policy. In the past, what we have tended to get is not a policy but 
rather a bee in the Ministerial bonnet; a concept imperfectly under- 
stood and improperly digested, applied—sometimes ruthlessly—to 
British aviation regardless of its commercial suitability. Rationaliza- 
tion was the prime example of this; but another, less persistent bee 


in the Ministerial bonnet is the idea that quality competition, with 
all that it implies in expensive re-equipment, is really the only form 
of competition admissible for British air transport; that price 
competition as exemplified by any Very Low Fare proposals would 
be ruinous. 

This is in part a natural consequence of what has been described 
as the “fathers in God” relationship of the Ministry to the Corpora- 
tions. But it is surely high time that this relationship was modified 
to enable the Minister to take an objective view of the destinies of 
the whole of British air transport, and not only part of it—admit- 
tedly a very important part. The time is overdue for a fundamental 
reappraisal of the “fathers in God” relationship and particularly of 
the way in which it has biased successive Ministers in favour of 
quality competition and against price competition. “Project 
Horizon” is in no doubt about the need to tap the mass travel markets 
and to broaden the appeal of air travel; the need is just as great 
for this country. The province of charter and inclusive tour opera- 
tions has always been traditionally that of the independents, but 
in recent years BEA and BOAC have started to play a much larger 
part in this sphere, just as the independents in future may be 
operating many more scheduled services. This is just one reason 
why an objective Ministerial view of the whole of British air trans- 
port is so necessary: present-day economic factors are increasingly 
tending to blur the once-clear line of demarcation between inde- 
pendent and corporation activities. 

Are we to go flat out for low fares? Or are we to tag along 
behind the Americans with a “me too,” Mach 2 airliner? There 
is no British equivalent of “Project Horizon” to give a guide on 
such an important issue, to suggest how vigorous development of 
the mass travel markets is so important, not only because these 
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markets are of real importance in their own right, but because at 
current fare levels there is not enough traffic to fill subsonic jets, 
let alone supersonic ones. Any suggestion that there should be a 
British “Project Horizon” may well produce an inward groan at 
the thought of yet another committee. The slow, peaceful passage 
of committees across the contemporary British political scene, like 
contented cattle moving across a landscape, serves to induce security 
and complacency. Certainly in too many matters—for instance, 
heliports for London and adequate long-haul terminal facilities (and 
even car parks) for Heathrow—Government policy has been charac- 
terized by a pastoral timelessness more in accord with the vanished 
world of before 1914 than the era of Gagarin and Titov. We tend 
to wait too much on the decisions of other nations, it has been said 
with some justification. Yet our most formidable competitors, 
America, France and Russia, believe above all in pace—in setting 
their own pace without too much regard for supra-national ideals. 
The Caravelle’s sales record in particular should remind us that 
unless a real sense of urgency and of pace can be instilled into the 
Ministry’s aviation policy making we run a grave risk of being 
overtaken by France within ten years as the prime European 
manufacturers of commercial aircraft. tm 


RIDDLE’S NEW MIAMI CARGO TERMINAL 


IDDLE AIRLINES plans to establish what it describes as 
“the most modern, the largest and the most completely 
automated air freight terminal in the United States” at Miami 
International Airport, and has just signed a lease with the Dade 
County Port Authority for two hangars and an office building 
formerly occupied by the USAF. The two hangars cover an area of 
16 acres, and one is large enough to house a DC-8 or 707; the 
airline’s executive offices and maintenance base will be housed in 
this new terminal. 

Various automated cargo handling systems are being studied by 
Riddle, including a system developed by its own technicians, and 
these could be incorporated in the new cargo centre. Plans for the 
latter will be completed prior to any effective date of the impend- 
ing merger of Riddle and ASA International Airlines Inc (Aerovias 
Sud Americana Inc). A CAB examiner has recommended approval 
of this merger, the reasons for which were outlined in Flight for 
July 6, and which will result in through all-cargo service from 
Boston and Chicago in the north to Lima in the south. Riddle is 
now operating 10 DC-7Fs, seven Argosies, 28 C-46s and one DC-4. 


NORTHEAST TO MERGE? 


HAT Northeast has been trying to conclude a merger agree- 
ment with one of the US trunk carriers has been evident over 
the last 12 months. It was originally thought that TWA would 
absorb Northeast, but negotiations did not lead to an agreement. 
The latest carriers to propose a merger are Mohawk, Eastern and 
National, these three airlines jointly absorbing Northeast. 
The carriers would take over Northeast’s routes as follows: 
Mohawk would absorb the New England route network, and 
Eastern and National the Florida routes. 

Northeast has put before the CAB an application to continue 
operating to Florida on a permanent basis, which National and 
Eastern are opposing. It is reported that the joint merger proposal 
contains a clause stipulating that the application before the CAB 
be withdrawn. 

Northeast at present operates high-frequency services between 
Boston, New York, Philadelphia and Washington, and the route 
network stretches from Montreal in the North to Miami in the 
south. The main units of the fleet are 11 Viscounts, ten DC-6Bs 
and six Convair 880s (leased from General Dynamics). Under the 
proposed agreement Mohawk would acquire the Viscounts and 
DC-6Bs, while Eastern would take over three of the Convair 880s. 
Mr J. W. Austin, Northeast’s president, is reported to have said 
that he expects other proposals to be submitted before any decision 
is taken by his company’s shareholders. 

US airline mergers, even though agreement is reached by the 
parties concerned, must be approved by the CAB; but it is signifi- 
cant that one of the points made in “Project Horizon,” the recent 
FAA report, is that the CAB should give “prompt and sym- 
pathetic attention” to mergers necessitated by multiple competition. 

Footnote The three carriers bidding for Northeast have 
offered to Northeast stocks valued at approximately $3m, warrants 
for additional stocks valued at $10m, and $10m in convertible 
Stocks for assets. 


Chief J. O. Fadahunsi, chairman of Nigeria Airways, signs at Schiphol 
@ contract for the purchase of five Fokker Friendship 200s to be delivered 
in December 1962 and January 1963. In the centre is Mr Frits J. L. 
Diepen, Fokker’s commercial director, and on the right is Mr Th Stevens 
of Fokker’s export department 


NOW THE “GUADALAJARA CONVENTION” 


'HE conference on private air law called by the International 

Civil Aviation Organization in Guadalajara, Mexico, has 

approved a new convention which supplements the Warsaw 
Convention governing the liability of air carriers. 

The new convention relates to the international carriage by air 
performed by a person other than the “contracting carrier”’; that is, 
the Guadalajara Convention is designed to settle liability problems 
concerning international carriage by air of passengers, baggage and 
cargo arising when an aircraft is chartered or hired with its crew 
or when any other arrangements are made between carriers which 
result in carriage being performed by someone other than the 
person who entered the contract. The old Warsaw Convention 
does not contain particular rules which cover the foregoing situa- 
tions. 

The new convention, based on a draft prepared by the ICAO 
legal committee, contains 10 articles on liability as well as additional 
clauses which establish the procedure for signature of the Conven- 
tion, accession and denunciation. The final clause provides that no 
state may make a reservation in becoming party to the Convention. 

On September 18 the Convention was opened for signature by 
states represented at the conference. It will be deposited with the 
Mexican government and remains open for signature until five 
States have deposited their instruments of ratification with the 
Mexican Government, at which time it will come into force. It 
will then be open for accession by other states. 

The Convention, entitled “Convention, supplementary to the 
Warsaw Convention, for the unification of certain rules for the 
international carriage by air performed by a person other than the 
contracting carrier,” specifically limits signature or accession to 
those states which are members of the United Nations or any of 
its specialized agencies. 


JAMAICA GOES IT ALONE 


AMICA’S withdrawal from the West Indies Federation calls 
for a completely fresh approach to the formation of a West 
Indian national airline, just as it calls for a fresh approach to the 
Federation itself. The new nation, due to become independent in 
October 1962, may survive as an Eastern Caribbean Federation 
without Jamaica. But whether its proposed national airline, built 
on BWIA, can succeed without Jamaica is much more open to doubt. 
Jamaica was the rich uncle of the Federation, and of the new 
airline, for whom a new rich uncle has to be found. A ray of hope 
emerges from a recent decision by the Trinidad Government, 
pricr to Jamaica’s secession, to make a bid for BWIA. It is believed 
that this is the subject of present negotiations between BOAC— 
the proprietor of BWIA—and the Trinidad Government, though 
talks arranged in Trinidad for October 1 are understood to 
have been postponed. One of the matters to be discussed, 
no doubt, is the question of BWIA’s value. BOAC have estimated 
that a proper price for a 51 per cent share of BWIA would be 
approximately £2.8m—BWIA’s assets at March 31, 1960, being 
made up as follows (round figures): equity, debentures and loans, 
£1.26m; Viscounts’ book value, £1.08m; accumulated losses, £3.21m. 
Total capital invested in BWIA at March 31, 1961, was estimated 
at £5.55m. 
The changed air transport situation is politically serious; air 
services are, as BWIA have said, “essential to the very existence 
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AIR COMMERCE... 


of the Federation.” Upon air transport largely depends its political, 
social and economic unity. 

The question now is the extent to which Jamaica will collaborate 
in the formation of a new West Indian national airline. Jamaica 
has always been lukewarm to the idea of such an airline, just as it 
has been lukewarm towards the Federation itself. When the Tymms 
Commission reviewed the various proposals for the future of 
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One of the many BAC One-Eleven tunnel models, this one-tenth scale 
model is seen in the Filton low-speed tunnel, where a low speed stability 
programme is being undertaken. The model, when fitted with flaps, 
will be used for high-lift development in the Weybridge low-speed tunnel! 


BWIA just overa year ago, the Jamaican Government emph asized 
in its evidence, somewhat self-centredly, that “the air route patterns 
to and from Jamaica should be designed essentially to assist 
Jamaica’s tourism and commerce;” and Jamaica expressed itself 
content with the jet services provided by well established airlines, 
Furthermore, in its evidence to the Tymms Commission, the 
Jamaican Government said that it must approach “with extreme 
caution” tke proposals for a national West Indian airline, in view 
of the “obvious financial implications of attempting to operate on 
international routes in competition with large well known airlines.” 
Jamaica went so far as to say that the “establishment of a national 
Government-controlled airline i is not a requirement for the develop- 
ment of Jamaica’s tourism.” Indeed, Jamaica felt that such an 
airline might actually restrict the development of its tourism. 

Without Jamaica, the new national airline can certainly shelve 
aspirations to be a long-haul flag carrier—prestigious aspirations 
which were economically dubious in any case. Even the prospects of 
becoming a regional carrier, operating aircraft (as recommended by 
the Tymms Commission) of the D.H.121 type, appear to be dubious 
without Jamaica. The prime regional routes, after all, would have 
been Jamaica - New York and Jamaica - Trinidad. 

Everything now depends on the attitude of Trinidad, and the 
extent to which it is prepared to go in financing the new national 
airline. One point is clear: a West Indian airline is essential to the 
existence of the Federation, with or without Jamaica. 


HOVERCRAFT (Continued from page 528) 


sizes are dictated by two factors. First, for open water operation 
all through the year, the wave conditions require larger craft with 
greater hover height. This is to keep the structural loads and power 
requirements to reasonable values. The second factor, which derives 
from the relationship of cushion area to perimeter, leads to improved 
economy of operation, in terms of ton-miles per horse power installed. 
This is due to the relative saving in power and the greater disposable 
load in the larger craft. Thus the larger ranges required for open sea 
journeys become economic in terms of fuel to payload ratio. 

“For operation closer to the surface, both overland and over waves, 
the development of flexible structures is receiving attention. The struc- 
ture of a hovercraft is dictated largely by the impact loads. In the first 
designs, adequate clearance was provided by having higher-powered lift 
systems, since the structural ponahien in designing for greater impact are 
prohibitive. By introducing flexible skirts the major design limitations 
are overcome. Local impacts and abrasion is not borne by the main 
structures, but by the flexible components. These can be designed to 
accept high accelerations, and thus the accelerations and loads trans- 
ferred to the main structure can be greatly reduced. 

“The projected developments described are a long way off in terms of 
engineering. Although flexibility in its simplest form is already being 
tried in the form of rubber sidewalls or skirts, the ultimate servo- 
actuated mechanical device may take 10 years. A similar time-scale 
is likely for the large seagoing craft, and with its great capacity for work 
its application to progressively widening markets is foreseen.” 

Designs being considered, under construction or being tested by 
the new Hovercraft Division (Chief Designer, Mr S. R. Hughes) 
of Vickers-Armstrongs (South Marston) Ltd are: 

VA-1. The first craft to be completed, the VA-1, was designed— 
as mentioned earlier—purely as a research vehicle. It is a two- 
seat 3,500Ib craft powered by a 90 h.p. Continental with fixed 
propeller, and a Gipsy Major provides power for lift. During 
development trials various fairings and a cabin have been added, 
increasing the weight from 3,300lb to 3,500lb, and reducing hover 
height from 44in to 4. lin. 

VA-2. This craft is a five-seat utility vehicle with a speed of 40 
knots and an endurance of 14 hours. Power is supplied by three 
light aircraft piston engines, twofor lift and one for propulsion. 
Three sections on either side of the main structure are detachable to 
facilitate ease of transportation. The VA-2 should fly in mid-1962. 
VA-3. Information derived from VA-1I and VA-2 will be incor- 
porated into VA-3, a ten-ton vehicle, capable of carrying 24 
passengers and two crew. The craft, which is to be completed early 
next year, is to be powered by four Blackburn Turmo 603 turbines, 
but the design is sufficiently flexible to permit the use of alternative 
powerplants. The propulsive system will incorporate two reversible, 
variable-pitch, four-bladed propellers to assist braking and man- 
ceuvrability. 


VA-4 and VA-5 As to future projects a great deal of advanced 


planning has been done by Vickers on hovercraft sizes from 100 


tons upwards. A craft of around 100 tons, the V-4, which could 
be used as a car ferry, has been designed with a hover height of up 
to 3ft and capable of speeds between 70 and 80kt. The craft is 
designed to operate a frequent high speed service to offshore islands 
in more sheltered seas and channels. To improve manceuvrability 
in restricted areas the propulsion engines will be mounted amidships 
and given mechanical means of deflecting thrust. VA-S5 is a further 
development weighing approximately 225 tons. 

But before any of these new projects reaches fruition, more urgent 
problems have to be solved. As our leading article pointed out last 
week, the construction of hovercraft is safeguarded by the ARB 
and the Ministry of Aviation, an altogether satisfactory arrange- 
ment in the present state of the art. Yet it has given rise to the 
absurd situation of prospective operators applying for licences 
which will preserve hovercraft routes for them until such time as 
suitable vehicles become available. No better illustration of this 
state of affairs could be provided than by the applications to the 
Air Transport Licensing Board of P. & A. Campbell Ltd, a Cardiff 
shipping concern, to supplement its established shipping services 
with hovercraft services on overwater routes. 

This is not to say that there should be no regulating body for 
hovercraft services; what is required seems to be a hovercraft board 
combining responsibilities to both the Ministry of Transport and 
Ministry of Aviation, the former on the score of route licensing and 
the latter for airworthiness and operational fitness. Two years 
ago, when the MTCA and Ministry of Supply were combined into 
the Ministry of Aviation, the establishment of such an authority 
would presumably have been relatively easy, but the split in Mini- 
sterial responsibility should not now make hovercraft legislation 
more difficult provided two spheres of control are precisely defined. 
There is a possible parallel here between the MoA and the ATLB: 
the latter awards route licences, but these cannot become effective 
until an Air Operator’s Certificate has been granted by the Ministry 
and by the ARB. Technical jurisdiction is invested in the Ministry; 
the Board has powers of decision only in matters of routes. 

The recent applications for hovercraft routes have highlighted 
this situation, but it does not mean that any sort of crisis has arisen 
over permission for hovercraft to operate. According to Mr Dennis 
Hennessy, chairman of Hovercraft Development Ltd, the problem is 
“not pressing” and every authority involved has been anxious to 
co-operate. The VA-I, for example, operates under a MoA 
“Permit to Fly.’ For all this, real concern is felt by operators who 
are interested in hovercraft, but who believe that it is premature 
to hurry to the ATLB for routes before a vehicle is available. If 
commercial development. is not to atrophy for want of a parent's 
benevolent discipline, it is not too early to think of setting up a 
controlling | body * ‘to further the development of British hovercraft 
operations.” 
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TOWARDS A PAN-ARAB AIRLINE 


HAT may be regarded as the first step towards Sheikh Najib 
Alamuddin’s much-thwarted ideal ofa Pan-Arab airline is the 
helping hand given by Middle East Airlines to Jordanair (Jordan 
Airways), the new national airline set up by the Jordan government 
in place of Air Jordan. As recorded on page 489 of our September 
21 issue, Air Jordan’s services were suspended ostensibly because of 
an alleged illegal flight from Cairo to smaiayvile. The Jordanian 
government then decided, on September 13, to cancel the operating 
licences of all airlines registered in Jordan, which included not only 
Air Jordan of the Holy Land, but also Arab Airways (Jerusalem) 
Ltd., Jordan International Airlines and Jordan National Airways. 
Arab Airways (Jerusalem) had, in fact, merged with Air Jordan on 
December 1, 1958, and Jordan International Airlines, which owned 
asingle DC-4, operated no scheduled services and, it is believed, has 
been inactive for some months. Jordan National Airways was a new 
company formed on June 21; it had not yet started operations. 
Succeeding this quartet is Jordanair, in. which MEA has -a-35 
per cent interest, the Jordan government 25 per cent and Jordan 
nationals 40 per cent; initial capital is one million Jordanian dinars 
(£lm). The directors, who are all ex-members of the board of 
directors of Jordan National Airways, are Muhammad Ali Budair, 
Toufik Kattan, Sobhi Dajani, Muhammad Madi, Shebadeh 
Twal, Tassin Talhouni, Sulayman Tannous, one Jordan govern- 
ment representative and four MEA representatives. As from 
September 1, MEA handled all Jordanair’s commercial and tech- 
nical operations, leasing Viscounts for the new carrier’s Beirut - 
Amman - Jerusalem - Kuwait and Beirut - Amman - Jerusalem - 
Cairo services. On September 29, Jordanair started operating 
on its own account with two Viscounts and a DC-3 purchased from 
MEA, the leased Viscounts being handed back. The Sheikh has 
certainly lost no time in putting into effect his intention, stated at a 
press conference in the Lebanon after MEA’s disengagement from 
BOAC, of entering into “technical and commercial agreements with 
other Arab and foreign airlines.” The new Jordanair/MEA entente 
is significant not only because it may eventually result in orders for 
new aircraft, but also because it is the first step towards the 
long-cherished ideal of a Pan-Arab airline. 
Footnote: The Jordan government intends to build a new international 
airport for Jerusalem in the Dead Sea area near Jericho, according to 
Mr Abdul Majid Murtada, the Jordanian Minister of Communications. 
It is also planned to develop Aqaba, Jordan’s only port on the Red Sea, 
establish a free zone there for goods imported from Saudi Arabia and 
a and give it rail connections with the Dead Sea and the Jordan 
valiey. 


DOWN TO EARTH ON SUPERSONICS 


OME refreshingly down to earth views on the supersonic air- 
liner were expressed by Mr William Littlewood, vice-presi- 
dent equipment research of American Airlines, during the discus- 
sion on Dr A. E. Russell’s paper ““General Aspects of Supersonic 
Transport Aircraft” at the Anglo-American Conference. Regarding 
the US choice of a Mach 3 aircraft, Mr Littlewood commented: 
“This, in my opinion, is a premature judgement.”’ This is believed 
to be the first time that a senior US airline executive has questioned 
America’s “Mach 3 or nothing” philosophy. 

Mr Littlewood thought that the manufacturers should get to- 
gether with the airlines on the supersonic airliner—but not with too 
many of them, as the lesson of the DC-4E showed. (The Douglas 
DC-4E, predecessor of the DC-4, was sponsored jointly by United, 
American, Eastern, TWA and PanAm. A very advanced aeroplane 
for its day, it was not entirely successful.) 

The main object of studies first of all, said Mr Littlewood, should 


This BOAC Britannia 102 is 
on charter to Malayan Air- 
ways and operates the service 
from Singapore to Hong 
Kong and Djakarta. The 
service to Hong Kong, oper- 
ated by Super Constellations 
on charter from Qantas, 
ceased in October 1960 and 
was reopened recently with 
Britannias 
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be the field of usefulness of the supersonic transport, which would 
be only one part of a vast system. Why should we assume a mass 
market and economy fares? “For God’s sake let some of us stay 
home sometimes,” pleaded Mr Littlewood; supersonic transports, 
he thought, would provide a specialised, ‘de luxe, super service. 
Only a few people would use it, and they should pay accordingly. 

Mr Bo Lundberg of the Swedish Aeronautical Research Institute 
asked why not put first things first and call a conference of passen- 
gers to establish whether there was a need for this form of transport. 
If the need were established, then call in the scientists to study the 
sonic boom and radiation problems. “‘We still have not learnt to 
design fail-safe structures to a safe level in cold fatigue conditions.” 
Because of the effect of temperature, Mr Lundberg thought that it 
would be next to impossible to design an M2 or faster supersonic 
transport so that it can be demonstrated to have an acceptable level 
of structural safety. 


A HERALD FOR THE DUKE 


Sine Duke of Edinburgh is to use a Handley Page Herald for a 
tour of eleven South American countries early next year. 
The aircraft will be one of BEA’s three Herald 100s, flown by 
BEA crew; it is understood that the Duke specified that one should 
be used for his South American trip. 
This is the first time that official endorsement has been given to 
a new aircraft by its use on such an extensive flag-showing tour. 
Long-range tanks will be fitted for the flight to South America; 
it will be recalled that the Herald was extensively demonstrated in 
that continent last year. The Duke will not fly out to South 
America by Herald, it is understood, but by BOAC Comet. 


CUNARD’S INNSBRUCK LICENCE 


AST July Cunard Eagle applied to the Air Transport Licensing 
Board for a service on the route London (Heathrow or 
Gatwick) - Ostend - Luxembourg - Innsbruck, the licence A.1776 
to be effective from November 1, 1961, to October 31, 1968. 
CEA already operate to the above points, but not from Gatwick, 
and were awarded a transitional licence A.102 earlier in the year 
effective until October 31, 1961. The application A.1776 is a 
continuation of A.102 with an increase in frequency (to quote from 
the application) “in accordance with traffic demand” and for opera- 
tion throughout the year. 

The Board, announcing its decision recently, has retained 
frequency restrictions to all points except Innsbruck, but has granted 
the right to serve Gatwick. The licence is effective until October 
1964 only. 

Taking August 1961 as a sample month, CEA’s present weekly 
Operations are: London - Luxembourg, two Vikings; London - 
Ostend - Luxembourg, one Viking; London - Innsbruck, three 
DC-6Cs; London - Luxembourg - Innsbruck, one DC-6C. As 
recorded in Flight for August 31, Cunard Eagle recently signed a 
pool agreement with Austrian Airlines for London - Innsbruck 
operations. 

The main points arising from the Board’s decision are that the 
Board has not granted CEA a carte blanche regarding the frequency 
that was applied for and a significant point with regard to the 
future is the granting of Gatwick as well as Heathrow. So far as 
frequency is concerned, on the service London - Ostend - Luxem- 
bourg the permitted frequency is three Viscounts weekly, or such 
number of flights with other aircraft (for example, Viking) which 
are licensed for this service as would provide equivalent capacity. 
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Seen here is one of the Herons operated by Itavia, which has now sold 

four of its fleet of six of this type, and which recently ordered Handley 

Page Heralds. A new Italian Heron operator is Avio Linee Siciliani, which 
has three. Itavia has just acquired two DC-3s as interim equipment 


THE BIG APPEAL 


O setting more remote from the bustle and hum of air trans- 
N port can be imagined than the Council chamber in Holborn 
Town Hall, where last week Sir Fred Pritchard heard 
BOAC’s appeal against the award of Cunard Eagle’s North Atlan- 
tic licence. At least, one feels, the Therese House court room of the 
Air Transport Licensing Board is modern and businesslike; inside 
it one at least gets the feeling that the proceedings are in touch with 
air transport. 

Less so at this appeal, which was the occasion for the proof-test 
of an appeals-machinery structure thought by many people to be 
improperly designed for the job. This thought was curiously 
nurtured by the sheer magnificent irrelevance of the setting itself, 
with its worshipful atmosphere, memorial battle flags, richly 
ornate dome, stained glass windows, and oak-panelling inscribed 
with the names of every mayor of Holborn since 1900. 

No more esteemed or learned judge could have been selected by 
the Minister for this job than Sir Fred Pritchard. Seated in solitary 
elevated dignity, listening attentively to all that was said, he is the 
epitome of all that is best about the men who profess that most 
excellent thing, English law. But is it fair to impose upon him, 
or upon any single human being, the requirement—which the argu- 
ments and advocacy of the parties concerned inevitably demand— 
to be wiser and more expert in air transport than the Board upon 
whose decision he sits in judgment ? 

In a preliminary discussion about the scope of the appeal, the 
advocates of each party each hit a nail squarely on the head. 
Mr Gerald Gardiner, QC, who obviously so impressed Cunard 
Eagle with his recent performance on behalf of British United that 
they briefed him for this big job, submitted that the appeal com- 
missioner’s “ultimate decision is one of discretion.”” The Board has 
a discretion, he suggested, and “‘so should you.” The Board was, 
he said, a quasi-judicial court not bound by the rules and evidence of 
a law court, and therefore its decisions were not strictly confined to 


* 


Of such importance was this appeal that it is appropriate to summa- 
rize the proceedings fairly fully. The commissioner stated that the 
appeal had been entered as provided in Regulation 14, and said that he 
had been instructed by the Minister that it was not to be a re-hearing of 
the application. He therefore asked the two Counsel to say whether 
they thought that the enquiry should have a wider scope. 

Mr Fisher suggested that the hearing should be confined to the 
grounds stated in the notice of appeal. The various sections of Regula- 
tion 14 provided for the production of new evidence (BOAC and Cunard 
Eagle had both indicated their intention of doing so), and for the com- 
missioner to have a copy of the transcript of the original hearing. They 
also defined the responsibilities of the commissioner in deciding his 
findings and giving reasons for them, and laid down that the Minister, 
having considered the report of the commissioner, had power to order 
the Board to rehear all or part of the case. The commissioner could say 
whether the Board had decided rightly on the evidence before it. But 
either party had the right to introduce new evidence and the commis- 
— was not, therefore, restricted to the evidence placed before the 
ATLB. 

Mr Fisher therefore submitted that the commissioner's findings 
should be based on: (1) The transcript of the hearing before the ATLB; 
and (2) Fresh evidence put before him. Thus the commissioner’s find- 
ings would be on evidence different from that heard by the Board. 

Mr Gardiner submitted for Cunard Eagle that: (1) The onus was on 
the appellants to satisfy the Minister that the decision from which they 
appealed had been wrong; (2) That it was not for the Minister (advised 
by the commissioner) to decide on questions of fact since the evidence 
of the witnesses had been heard, and their credibility assessed, by the 
Board, not at the present hearing; (3) The decision of the Board had 
been an exercise of discretion bearing in mind particularly the provisions 
of Section 2(2) of the Act of 1960 and the Board's general duty to further 
the development of British civil aviation; (4) The Board, as a quasi- 
judicial tribunal, was not bound by the normal rules of evidence and 
procedure; (5) the proposed new evidence of the appellant was not 
admissible as it concerned matters which had taken place since the 
hearing before the Board. 

Mr Fisher accepted that the appeal must fail if BOAC failed to present 
any case—to that extent he agreed that the onus of proof was on them. 
Nor should the appellant court depart from a finding of the other court 


the wording of the Act. These principles, he suggested, “should be 
applied to this appeal.” Ff 

The nail hit on the head by Mr Henry Fisher, QC (for BOAC), 
was that the Board, “whether you call it judicial or quasi-judicial, 
is bound by the laws of natural justice.” ; 

Having made these points in a leading article on September 7, we 
may be biased in having thus selected them from the context of a 
lengthy, complicated and dull appeal. It was, at times, over- 
poweringly dull. Was it really necessary for Mr Fisher to read such 
extensive passages from the Regulations, and from the transcripts 
of the Board’s hearing? Or to read passages from his submission at 
dictation speed? Sir Frederick knows the Regulations; he said he 
had read the transcripts; and typed copies of BOAC’s submission 
could have been handed to him. 

At any rate, the two main grounds of BOAC’s appeal were con- 
cisely stated. First, since the hearing before the Board, North 
Atlantic air traffic had unexpectedly declined to a degree which 
invalidated the Board’s decision. Second, the Board’s decision was 
very strange, and “almost perverse,” inasmuch as it was reached 
“ton the basis of something which formed no part of the applicant’s 
case whatsoever.” The Cunard Eagle case was that there would 
be no material diversion; however, the Board said that there would 
be diversion, and probably material diversion. Despite that it 
granted the licence—this was a decision that “cannot be supported.” 

Mr Gardiner maintained that events that take place after a 
hearing are not admissible as new evidence in an appeal. There 
was some argument on this interesting point; Mr Fisher said there 
was nothing in the regulations to say that only evidence prior to the 
hearing can be called at an appeal; “indeed, one would have expected 
that such evidence would have been excluded.” It would be absurd 
if the Minister “‘shut his eyes to subsequent events.” The commis- 
sioner settled this dispute with delphic aplomb: he would, he said, 
admit the new evidence; but if he was influenced by it he would note 
that Cunard Eagle considered it inadmissible. 
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based on credibility of witnesses. However, the evidence had concerned 
facts and figures and expert opinions based on them: he submitted that 
the questions of fact were subject to review in the light of subsequent 
events. He felt that Mr Gardiner’s third point suggested that the Board's 
decision had a certain sanctity and should not be disturbed even though 
the Minister might think it wrong. But the Minister, if appealed to, un- 
der the provisions of the Act, had to make such decision as he thought 
fit after considering the report of the commissioner. He must, therefore, 
give full consideration to the application in the light of all the evidence 
placed before the ATLB and the appeal commissioner. 

Although evidence before the ATLB was not given on oath, said Mr 
Fisher, the Board was bound, like any other quasi-judicial tribunal, by 
the “rules of national justice” and must base its decision on the evidence 
placed before it. Mr Gardiner’s fifth point, said Mr Fisher, was prob- 
ably of the greatest importance. It was BOAC’s submission that matters 
which had occurred since the May hearing of the application were of 
the utmost relevance to the decision to be made by the Minister. If the 
Minister was to decide rightly, he must hear evidence of matters up to 
the date of the lodging of the appeal. His duty was not only to sa 
whether the Board had decided rightly on the evidence they had heard, 
but to give such a decision as he thought fit on the application. BOAC’s 
new evidence would bear out that since May the expectations they and 
other operators had held of traffic increases on the North Atlantic had 
been completely falsified. Whereas an increase of 17 per cent over 1960 
had been expected, traffic was down by 11 per cent. Mr Fisher sub- 
mitted that it was absurd to suggest that such a material factor should be 
excluded. 

Proceeding with his case, Mr Fisher outlined the history of applica- 
tion A.1000 which had been submitted on December 6, 1960, objected 
to by BOAC on February, 7, 1961, and heard between May 16 and 30, 
1961. The Board's decision, granting a limited licence for fifteen years 
on the route between the UK and the eastern seaboard of the USA 
had been published in Licensing Notice No 29 on June 28, 1961. Mr 
Fisher proposed to refer frequently to the transcript of the hearing 
before the ATLB, and asked whether the commissioner had a copy of 
this. Sir Fred confirmed that he had a copy and had read it, but ob- 
served that Mr Fisher would be rash to assume that he had understood 
everything he had read. 

Mr Fisher said BOAC had served notice of appeal on July 14, 1961 
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{modified on August 22), and both parties had indicated that they 
intended to call new evidence. The decision of the Board Mr Fisher 
described as strange, indeed almost perverse. Having found in favour 
of BOAC on the principal points, it had then decided that a licence 
should, nevertheless, be granted. 

He argued, supporting his: argument by references to the transcript 
of the hearing by the Board, that Cunard Eagle had based their whole 
case on the claim that there would be no material diversion of traffic 
from BOAC. Mr Ashton Hill had said more than once that Cunard 

le were not out to take traffic from BOAC or to take the cream from 
routes which the corporation had developed: he had said that it was for 
Cunard Eagle to satisfy the Board that there was an existing or potential 
need for the proposed service, that the facilities existing were not ade- 
quate to satisfy the demand, and that there would not be wasteful dupli- 
cation of BOAC’s services or material diversion of traffic from them. 
Mr Ashton Hill had said that these requirements were virtually identical. 
But the Board had decided that, although there would be diversion of 
traffic, there would be no wasteful duplication. 

Mr Fisher suggested that both wasteful duplication and material 
diversion had been covered by the Act as the latter could exist without 
the former; for example, a service London - Tangier could materially 
divert traffic from the London - Gibraltar route. In the present case, 
however, the routes were identical; therefore, if there was diversion, 
there must also be wasteful duplication. 

Mr Fisher said that Sir Basil Smallpeice had given evidence on the 

reparation of traffic forecasts and the need for accuracy. This year, 
Soaewer, the expected increases had not materialized and the Board’s 
grant was therefore not correct on these grounds. In any case, however 
many the passengers, there would be wasteful duplication of services— 
even with increased traffic—if the capacity = was excessive. 
Therefore, if the decision to grant a licence was based on a great increase 
in traffic it was a non sequitur. 

The decision was also odd in making no special reference to the need 
or demand for the service or the adequacy of the existing service, both 
matters to which the Board was sequined to pay particular attention. 
Nor was there any indication that matters other than those specified in 
Section 2(2) of the Act had been taken into consideration. The decision 
was merely stated to be based on a rapid rate of traffic growth. 

The Board had agreed that there would be diversion of traffic and had 
accepted that BOAC had reasonably entered into commitments for the 
purchase of aircraft to carry the expected traffic. By contrast, the appli- 
cants had not relied on purchase commitments in their application, 
having contracted for the purchase of aircraft in March 1961, knowing 
that their application might fail. If a licence was to be granted despite 
—_ of this evidence what was the point of Section 2(2)(g) of the 

ct! 


BOAC’s Three Propositions 

The Board seemed to have disregarded this provision as well as the 
question of diversion of traffic and to have decided that the repeal of 
Section 24 of the Air Corporations Act of 1949 was in itself grounds for 
granting a licence to an independent operator. They had found that 
there was no need or demand for the service, that the existing service 
was not inadequate, that there would be diversion of traffic, and that 
BOAC’s financial commitments had been reasonably entered into. 
Yet they had granted a licence. The Board had given no reason why this 
grant would further the development of British civil aviation; their 
reasoning on this score could not therefore be challenged in detail, but 
no facts were found in the decision on which a finding that it would 
benefit British civil aviation could be based. In any case, there had been 
no evidence to support such a finding. 

Mr Fisher stated three propositions containing the substance of 
— argument. Briefly, these propositions may be summarized as 
ollows: 

(1) The Civil Aviation (Licensing) Act, 1960, while removing the 
absolute bar against independent operators coming in on BOAC routes, 
was intended by Parliament—through the provisions of Section 2(2)(d) 
to (g)}—to preserve the position the corporation had built up. It was 
clearly Parliament’s intention that independents should be licensed on 
BOAC routes only if BOAC were not satisfying—or likely to satisfy— 
the demand. 

(2) Although enjoined to further the development of British civil 
aviation, the Board was required particularly to consider the matters 
specified in Section 2(2). Other considerations might be in favour of 
the grant of a licence, but if the requirements of Section 2(2) were not 
met the application should be rejected. In the present case, where the 
applicant failed to satisfy the Board on Section 2(2) and advanced no 
other arguments, the Board was acting perversely and in disregard of 
the intentions of Parliament. 

(3) The grant of the licence to Cunard Eagle Airways would not 
further the development of British civil aviation for five reasons: (i) 
As enjoined by the Air Corporations Act, 1949, BOAC had always 
exercised its powers to carry out the duty of developing long range 
routes throughout the world. Cunard Eagle, under the Companies 
Act, had a prior duty to their shareholders. (ii) There had been no 
evidence that the introduction of Cunard Eagle would increase either 
the total market or the total number of passengers on UK carriers, but 
rather the reverse. (iii) The introduction of a new carrier would curtail 
BOAC’s activities and render them less profitable (or more unprofitable). 
Aircraft would become redundant, load factors would be reduced, and 
overheads would be spread over less traffic. (iv) Taking away traffic 


Acquired by the French independent Airnautic GECA in 1960, this 

Douglas DC-2—photographed recently at Nice—is the only one of its type 

in airline service in Europe. Delivered to Swissair before the war as 
HB-ITO, it was later sold to South Africa as ZS-DFX 
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from BOAC on a route which had been, and would again become, 
— would make BOAC less able to develop new routes. Cunard 
agle had no similar obligation and could stick to profitable routes and 
distribute their profits to their shareholders. (v) If BOAC were unable, 
use of the threat of removal of traffic, to give firm development 
orders for new British aircraft as they had with the Comet, VC10 and 
— VC10, the manufacturing side of British civil aviation would 
suffer; Cunard Eagle had no commitments to British manufacturers. 

The policy underlying the 1960 Act had, said Mr Fisher (after 
reviewing the history of previous legislation), been apparent from the 
debates on its various stages and could be summarized in three 
propositions: 

(1) The corporations were to continue to be the main British flag 
carriers and the Act was not intended to undermine their position. 

(2) A carrier who had built up custom on a route was to be protected 
against others who might wish to come in and “reap where he had 
sown. 

(3) There must be a measure of protection for established operators 
and consideration of their commercial commitments. 

In the case of BOAC there had been exchequer grants amounting to 
£26m between 1947 and 1952. BOAC’s capital—£137m at March 31, 
1960, and over £150m at March 31, 1961—represented a large sum of 
public money invested in the corporation. In addition, BOAC had, 
with the approval of the Minister and on the assumption that they 
would continue to carry the full British share of the traffic on their own 
routes, placed orders in 1958 for VC10 and Super VC10 aircraft to the 
value of £100m. 


A “Slap in the Face”’ 

The Board had found that the result of upholding BOAC’s objection 
would have been to freeze the existing situation on the North Atlantic 
“which was not what Parliament intended.” This was not so, as an 
applicant could obtain a licence by showing that BOAC’s services were 
inadequate or by making an application for a revocation or variation 
of their licence; or another operator might be welcomed if the licensed 
operator was unable to carry the traffic, as had happened when the 
Comet disasters compelled BOAC to re-deploy their fleet and withdraw 
from the South American routes. The Government might change its 
policy and decide not to permit further expansion by BOAC but Mr 
Fisher submitted that to do this before the end of the life of the VC10 
and Super VC10 aircraft ordered with the approval of the Government 
and on the basis of the supposition that BOAC would continue to carry 
the full British share of the traffic would be a breach of faith. 

Asking the Commissioner to consider the consequences to BOAC if 
part of the North Atlantic traffic were taken away from them, Mr 
Fisher referred to the Command White Paper on the Financial and 
Economic Obligations of Nationalized Industries which made it clear 
that it was Government policy that BOAC should cover its costs and 
provide for reasonable interest on capital. Reduction of BOAC’s 
earning capacity would be incompatible with this principle. Further- 
more, BOAC would be unable to plan for the future if they were faced 
with the threat of losing part of their traffic on any route they had 
developed to profitable operation and no benefit to British civil aviation 
could accrue from this or from giving BOAC a “slap in the face’’ and 
ordering them to relinquish part of the traffic as soon as a route had been 
built up. 

Another effect would be that BOAC, no longer assured of their future 
traffic as a result of this decision and possible future grants influenced 
by the precedent, would not be in a position to place development 
orders for aircraft with the British aircraft industry as they had done 
when ordering VC10s and super VC10s in 1958 for delivery between 
1963 and 1965. Cunard Eagle were proposing to start operations with 
Boeing 707s and “‘might order” VC10s later if the traffic warranted. 

Before proceeding to deal with the additional evidence to be offered 
by BOAC, Mr Fisher defined the expression “British share of the 
traffic,” used throughout the hearing, as meaning that percentage of the 
total traffic which British airlines might reasonably expect to carry. 
He also defined for the benefit of the Commissioner the “five freedoms” 
and “ Bermuda-type agreement.” 

Cunard Eagle’s claim that there would not be material diversion of 
traffic from BOAC rested on an “elementary blunder’’—the assump- 
tion that all Cunard Eagle traffic would be taken from operators other 
than BOAC. Cunard Eagle’s “naive supposition” that traffic would 
increase by 20 per cent per annum ad infinitum was based on traffic 
over the last four years, years which had contained a large number of 
abnormal factors; their case disregarded the effect of bilateral agreements 
and they had not seriously challenged the case in objection presented by 
BOAC. 


Supplementary evidence to be given by Sir Basil Smallpeice would 
show that the load factor on the route had fallen below 50 per cent in the 
four months since the hearing and BOAC faced a financially disastrous 
year with last year’s profits turned to a considerable loss: this would be 
the worst possible moment to introduce a new carrier on the London - 
New York route. Mr Fisher quoted Sir Basil's evidence of the unlikeli- 
hood of the “British share” of the traffic increasing beyond 43 per cent 
of the whole over any lengthy period, and his reasons for estimating 
that the traffic increase over the period up to 1966-67 would be at an 
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average cumulative rate of 17.4 per cent, compared with 23 per cent 
between 1953-54 and 1959-60. He said that, whereas the Board had 
assumed that fare decreases greater than the 10 per cent forecast as 
possible by Sir Basil might lead to accelerated traffic growth, it now 
seemed possible that even the 10 per cent cut might not be made because 
of the recent unsatisfactory economics of the route. 

Reading at great length from the transcript of Sir Basil's evidence to 
the Board, Mr Fisher recapitulated the arrangements BOAC had made 
to carry what they estimated would be the full “British share” of the 
traffic between the UK and the American east coast with Britannias and 
Boeing 707s up to 1964, and thereafter increasingly with VC10s and 
Super VC10s. 

Concluding his address, Mr Fisher challenged item by item the Board’s 
reasons for their decision. He submitted that the Board had “mis- 
directed” itself in regarding Section 1(1) of the 1960 Act as over-riding 
Section 2(2); that it was incorrect in its assumption that the traffic 
volume and rate of growth meant that there would be no wasteful 
duplication; that its finding that another operator might generate new 
traffic was mistaken; that the carriage by Cunard Eagle of traffic which 
might otherwise have gone on BOAC must be diversion if BOAC had 
arranged to provide capacity for it; that the Board’s view that the 
refusal of a licence would have led to a freezing of the situation on 
routes already served by a UK operator was not necessarily correct but, 
alternatively, that Parliament might well have intended that this should 
be the effect of the Act; that it was not common ground, as suggested in 
the Board's findings, that there was room for another operator on the 
route licensed; that, because of the traffic carried by fifth freedom 
operators and the provisions of bilateral agreements, the proportion of 
traffic carried by British airlines could nor exceed about 43 per cent; 
that the Board should not have found that BOAC’s commitments were 
no reason for excluding a second British operator; that BOAC had not, 
as they were misrepresented in the Board's findings to have done, 
implied that they had any duty to operate routes which would be un- 
economical in the long term, but must expect to lose money initially on 
the development of new routes and support these from profitable ones; 
and that the fact that the Minister had not (under Section 2(3) of the 
1960 Act) directed the Board to refuse a licence was no reason for 
excluding the effect of bilateral agreements from consideration. 

Sir Basil Smallpeice, managing director of BOAC, then gave evidence. 
He agreed that he had, at the earlier hearing, referred to a recession in 
the United States and its expected effect on air travel. The falling-off in 
traffic which had already been apparent in May had continued; and Sir 
Basil produced as new evidence statistics of North Atlantic traffic since 
that date. Here counsel for Cunard Eagle intervened to repeat, form- 
ally, the objection he had already stated to the introduction by BOAC of 
evidence relating to matters subsequent to the hearing before the Board. 
The commissioner noted the objection, for consideration, and counsel 
for BOAC pointed out that the notice of appeal had stated that new 
statistics, if available, would be adduced in evidence. 
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Sir Basil then continued his evidence quoting statistics showing that 
there had been an overall cumulative decrease in traffic (all carriers) 
of 11.8 per cent on the United States East Coast routes up to the end of 
June. BOAC had fared slightly better than their competitors but had 
suffered a decrease of 4.8 per cent up to June 24. Figures for beyond 
that date had been affected by strikes and were therefore not relevant 
to the case. 

Sir Basil confirmed that traffic on this route was highly seasonal. with 
an eastbound peak in July and a westbound k in August or Septem- 
ber. He concluded that there was little likelihood of material improve- 
ment before the end of September and quoted further statistics which 
showed an overall increase in traffic on all routes between the UK and 
USA of only 2.8 per cent up to the end of September, compared with 
the much higher rate of increase which had been expected and provided 
for. (To be concluded) 


HAMMARSKJOLD CRASH ENQUIRY 


A‘ the representative of the United Nations, ICAO has desig- 

nated Mr Jean-Paul Fournier, Chief of ICAO’s Technical 
Assistance Mission in the Congo, and T. R. Nelson, Chief Technical 
Officer of ICAO’s Montreal Technical Assistance Bureau, to repre- 
sent the United Nations in the investigation into the Transair 
Sweden DC-6B crash in which Mr Dag Hammarskjold, UN Secre- 
tary-General, lost his life. Lt Col Maurice Barber, Director of 
Civil Aviation in the Rhodesian Federation, and head of the board 
of enquiry investigating the crash, has said that no evidence has 
been found to suggest that the DC-6B was fired upon or exploded in 
flight. The 16-man enquiry board was larger than usual in view of 
the importance of its work, and if necessary would call on special- 
ists from anywhere in the world to assist its task. 

As is normal accident investigation practice, the board’s members 
were chosen from the state where the crash took place (Northern 
Rhodesia) and the state where the aircraft was registered (Sweden). 

The board’s preliminary report states: “We have found no evi- 
dence from our examination of casualties to support any suggestion 
that this aircraft was fired upon or suffered an in-flight explosion. 
Our investigation so far has revealed no evidence of disease capable 
of interference in crew function.” Suggestions that bullets found in 
two of the bodies of Mr Hammarskjold’s personal guards had 
been fired from another plane are now completely ruled out; it is 
thought that these were the result of arms and ammunition carried 
in the DC-6B exploding after the crash. The arms were apparently 
to guard Mr Hammarskjold if the DC-6B had been forced down in 
Katanga or other unfriendly territory. The DC-6B’s undercarriage 
was down at the time of the crash, and it seems possible that the 
pilot misjudged his height. The American security guard who was 
the sole survivor of the 16 people on board has since died. 


BREVITIES 


The Flight Safety Foundation will hold its 14th Annual International 


Air Safety Seminar at Naples from November 13-16. 
be International Co-operation in Air Safety. 


The Constitutional Conference of the European Federation of Air 
Traffic Controllers Associations (EFATCA) will be held in Amsterdam 
on October 19 and 20. 


The first air services to Cork will be operated by Aer Lingus on 
October 16; Aer Lingus and Cambrian services will link Cork to Dublin, 
Bristol, Cardiff, London and Paris. 


According to Interavia, Trans-Canada Air Lines may buy DC-8F 
Jet Traders, and Pacific Western Airlines has stated that it will buy 
Heralds if it gets permission to operate routes between Winnipeg and 
Calgary and Edmonton and Calgary. 

Sixty-two passengers and nine crew members escaped unhurt from a 
Varig Caravelle which caught fire and burned on landing at Brasilia 
on September 27. The aircraft was reported to have skidded as it 
touched down on a flight from Rio de Janeiro. 


Its theme will 


Mr Pieter de Quant has been 
appointed resident Fokker re- 
presentative for the whole of 
Africa, and has just taken up 
residence in Lagos, Nigeria 


_ Iraqi Airways have taken the unusual course of issuing a tender for 
jet transport manufacturers to submit bids for medium- and long-haul 
jets. Closing date is December 1. 


The Minister of Aviation has reappointed Sir Basil Smallpeice as 
a member of the Board of BOAC for a further five years to September 
30, 1966. 


To help improve human relations within the corporation, BOAC is 
to appoint a £2,000-a-year industrial psychologist. A BOAC spokesman 
has denied that the appointment is specifically designed to solve the 
problem of strikes. 


N. E. Halaby, FAA Administrator, has proposed to Congress the 
creation of a Federal Aviation Service to assure uninterrupted air 
traffic control and other essential services for military and civil aircraft 
during any national defence emergency. 


Work has started on a £250,000 improvements programme at 
Nairobi Embakasi Airport. This involves extending the existing 
10,800ft runway, installing more modern navigational equipment, and 
improving lighting. 

In the first half of the year London area airports showed an increase 
of 12 per cent in air transport movements over the first half of last 
year, and an increase of 21 per cent in the number of passengers handled. 
Heathrow’s 67,698 air transport movements were I1 cent more 
than the first half of last year, and the 2,684,969 passengers handled 
represented an increase of 18 per cent. 

British United Airways is to inaugurate a weekly Viscount service 
between Gatwick and Teneriffe on October 7. All movements ol 
Servicemen and families between the UK and Germany were undertaken 
by British United from October 2, when use of the Harwich-Hook 
of Holland surface route for Service travel was discontinued. BUA ex- 
pects to carry some 11,000 Service passengers a month in each direction 
from London Gatwick and Manchester Ringway. 


A Swissair Caravelle from London made an emergency landing at 
Geneva on September 26 with the starboard undercarriage only partly 
extended, and was brought to rest with the aid of the braking para- 
chute with only slight damage to the starboard wing. None of the 24 
passengers on board was hurt. The Caravelle had been diverted to 
Basle because of fog over Zurich, and ran into a thick bank of fog on 
the approach, during which the undercarriage hit the ground. 
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WORLD PATENT RIGHTS APPLIED FOR 


BY TRANSISTORIZED ADAS (AIRCRAFT DIRECTIONAL ACCURACY SYSTEM) 


The New Revolutionary Navigator with 
a “* Memory ” 


Complete System Consists of: 


The first combined MF/VOR/ILS 
system 


Ministry of Aviation Type Approved 
LASS 


SENSATIONAL IN PRICE 


Combined MF/VOR Indicator with MF Receiver 


and Power Supply 


£245 


VOR/ILS (receiver and aerial extra) 


{| Combined Indicator MF/VOR/ILS £120 
? MF Rx with VOR Control unit £80 
3 VOR/ILS Marker Rx £127 
4 Transistorized High Stability Invertor £45 
§ Aerial System MF/VOR and Sense aerial £27 
§ Flashing Anti-Collision Light—Incorporated with 
aerial system £47 10s 
The Brain: The combined Indicator displaying both MF/VOR/ILS signals. 


WHAT A.D.A.S. 


~ 


HALPINS 


ESTABLISHED 1897 


By positive and stable display the pilot can Home from 
extreme ranges and to any selected Beacon. 


Precise and immediate indication of passage over Beacon. 
Visual and audio recognition of a Beacon. 

Movement towards or away from the Beacon registered. 

An indication of Range. 

Positive and unequivocable sense indication. 


Equi-signal and Sector zones on Range stations inci:ated 
visually and by audio means if required. 


Rotatable aerial system provides accurate null for bearing 


reading. Accuracy better than 24°. 





* 
Il. 


12 


13. 
14, 


15 


16. 


HAMPSHIRE 





Movement along VOR radial precise and accurate. 

ILS facilities with marker positions indicated. 

Drift compensation easily accomplished. 

MF (Medium Frequency) and VOR (Very High Frequency 
Omni Directional Range) beacon facilities provided in one 
indicator. 


System unaffected by static. 

Simplicity of installation including aerial unit/12 and 24 
volts power units. 

Installation ten man hours 

Combined VOR/MF aerial system with flashing beacon 


LIMITED 


SEA/AIR ELECTRONICS DIVISION, SOUTHAMPTON 


Phone : 
Ministry of Aviation Approved. 





SO'TON 23641/15 
Class | Approval being applied for. 


THE PIONEERS IN ELECTRONICS 
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continued by the 
_ record-breaking F-105 


In widespread service with the U.S. Air Force, the all-weather F-105D Thunderchief can 
provide all-weather reconnaissance with a specially-designed reconnaissance platform. 
This Mach 2. all-weather fighter in RF (reconnaissance) configuration compietely 
revolutionisés aerial reconnaissance techniques. As the RF-105, its * packaged” 
reconnaissance system embodies the most advanced photographic capability, together 
with the inherent all-weather navigation system of the F-105D. All types of panoramic, 
large-scale, small area coverage and mapping missions are possible with this system, for 
both day and night reconnaissance. Two entirely new concepts are included in this system: 
(a) In-flight data processing method which enables data to be delivered direct. 

(b) The “ packaging " of reconnaissance equipment within the bomb bay contour permits 
the aircraft to operate at maximum performance and makes possible the rapid conversion 
of the RF-105D to fighter-bomber capacity. The strike reconnaissance role is effectively 
served as weapons can be carried simu/taneous/ly with reconnaissance equipment. 
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Beyond our skies 








Crown Copyright, Science Museum, London. 


Comets 


At predictable intervals they come, those exciting 
visitors to our heavens—the comets. But where the 
stars are bodies vast beyond comprehension, a comet 
is a mere cluster of meteoric particles which, when it 
comes near the sun, shines as a comet. The tremendous 
heat of the sun excites the matter to luminosity, the 
head being formed by released gases, and the tail by 
streams of minute particles ejected from the head by 
the radiating pressure of light. 

One of the most famous comets is Halley's, which re- 
appears every seventy-five years. References to it, 
and drawings, exist from many centuries back: it was 
seen over Jerusalem in A.D.66, in the Autumn of 684 
near the Pleiades as a circular object without a tail, 
and its appearance in 1066 caused great alarm—it was 
duly recorded in the Bayeux tapestry, *Isty mirantur 
stellam’—while in 1456 its appearance is said to have 
discouraged the Turks in the siege of Belgrade. 
Halley gave his name to the comet by identifying its 
recurrence and correctly predicting its reappearance 


in 1759. 
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Seven Quotes on the Piaggio P.1@ 


should make it a good instrument aerg. 
plane, and there is no doubt that to exploit the 
P.166 to best advantage it should be flown bya 
professional or semi-professional pilat, although 
no other crew member is necessary; but thers 
s no doubt that anyone who is fortunate enough 
to possess a P.166 will not long be content i 
let his professional pilot do all the flying, and 
the owner will very soon discover for himsel 





that, despite its small airliner capabilities, it is 
an exceptionally easy and pleasant vehicle to 
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FLIGHT 


Christmas parties, New Year celebrations — there’s 
no end to the scope for your camera during 
the dark winter evenings. 
Here in AMATEUR PHOTOGRAPHER’s 
Lighting and Flash Guide number are details, prices, 
and illustrations of all lighting equipment from 
inexpensive flash attachments to spotlights for studio 
work. Here, too, is expert advice to help you get 
the best results. Don’t miss this valuable number. 

















- Success 
; with 


Amateur 


PHOTOGRAPHER 





Lighting and 
Flash Guide 


OCTOBER 4 from all newsagents Is 3d 

















Precisi El ical & Mechanical Engi 
ASTRALUX LIMITED | '°toimcton coment 
.D./A.R.B. Approv 


Offer their services for Electrical, Mechanical and Instrument Manufacture and/or Assembly. Electronic wiring, component work. 
Enquiries also invited for:— 


Precision Transformers. Vacuum and Open type Thermocouples. Precision Coil Winding. 
General Machining—up to max. of 6” for turning. Small Development Jobs. Large or small batch work undertaken. 
AIRCRAFT MANUFACTURERS AND STOCKISTS should note that we manufacture and offer good delivery for the following items: 
Item. Ref. Item. Ref. 
|, Mk. 3A Indicator Flow Oxygen Instrument. 6. Clamps Securing for 3” dia. Flangeless Instrument Case. 6A/42/1!. 
Fluorised. 6D/1598. 7. Clamps Securing for 2” dia. Flangeless Instrument Case. 6A/3823. 
Luminised. 6D/1597. 8. Flange Adaptor for 2” Case. 6A/4246. 
2. Mk. 2. Indicator Flow Oxygen Instrument. 6D/743. 9. Cable Clamp. 1OH/19854. 
3. Terminal Blocks Type 108. 10H/3780. 10. Chokes—Hydraulic Type |. 6A/1230. 
4, Pitot Pressure Head, Mk. 8W. 6A/3820. 11. Adaptor Plate—Type A. 6A/3305. 
5. Pitot Pressure Head, Mk. 8T. 6A/3819. 12. 671 Plugs and 626 Type Sockets. 10OH/18575 & 
10H/18574. 
Tel: Brightlingsea 417/8. ASTRALUX LTD., BRIGHTLINGSEA, ESSEX, ENGLAND, Gams: ASTRALUX, Brightlingsea 
Prices and delivery supplied on application Please mention this publication when replying 











Gas Turbines and Jet 
Propulsion | 


By G. GEOFFREY SMITH, M.B.E. 
Revised by F. C. SHEFFIELD 


In addition to the fundamental principle of jet propulsion 
and its historical background, extended treatment is given 
to combustion and metallurgical problems. Some chapters 
deal with pulsejets, rocket propulsion and gas turbines for 
road transport. 


6th Edition (1955) 419 pp. 35s net (By Post 36s 9d) 


Obtainable from leading booksellers, published by mis = 
AM R OF Qe y «GROUP OF COMPANIES 
FFE Books Ltd Dorset House Stamford St London SE! 





ADASTRAL HOUSE, NUTFIELD, REDHILL, SURREY 
Tel: REDHILL 5050 Grams: MILSPARES REDHILL 
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PRESS DAY — Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week’s issue subject to 
space being available. 





FLIGHT 


CLASSIFIED 


5 OCTOBER 196} 


ADVERTISEMENTS 


Rates. 1/2 per word, minimum 14/-. Special rates for Auctions, Contracts, Patents, Legal and 


Advertisement 
Official Notices, Public 
Paragraph is 
repaid and shoul 
on, 8.E.1. 


name and address 


Announcements, Public Appointments, —— us per word, minimum 16/-, 
All advertiser 


must be coun ments must be 


tel 
be addressed ‘to J to FLIGHT Classified yp aR. Dept., Dorset House, Stamford 


Postal Orders and cheques sent in payment for advertisements should be made payable to ‘ Flight,” ang 


crossed & Co. 


Trade Advertisers wi ee Gane ens RY ee ee Se os for 13, 10% for 26 and 
52 consecutive insertion orders. Full particulars will be sent on application 15% tee 
Box Numbers. For the convenience of pang advertisers, Box Number facilities are available at « 


charge for 2 words plus 1/- extra to 
advertisement charge. 


efray the cost of regis and postage, 
Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 


tration which must be added to ae 


Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes, 








AIRCRAFT FOR SALE 





D. H. CHIPMUNK Mk 22, full dual, 10 channel radio, 

night flying, electric starter. Zero hours since 
complete overhaul. Full Aerobatics C. of A., etc. 
£3, 


eaeaaes OF BIGGIN HILL, Kent, Bi 
Hill 221 if 
D H.704 DOVE, new C of A. 8 seats, blue uphol- 
* stered, Airline standard engines 70-4. 560 and 
60 hours only. Completely overhauled November 1960. 
First class condition. Enquiries Limburg Airways Post, 
Geulle, Holland. (2460 
£975, TAYLORCRAFT PLUS D. Completely rebuilt 
by makers. Cirrus Minor 1,700hrs to go. New 3 


year C. of A. Shropshire Flying Group, Secretary: V. G. 


Beaumont, 41 Longden Coleham, Shrewsbury Ti 
ROCTOR Ill. Four seats, fast, robust, low hours. 


Full details from Vendair Ltd., Biggin Hill Airport, 


Kent. Tel. BN9 2251 [0139 





AIRCRAFT ACCESSORIES & ENGINES 





JRROLLASON’S for Tiger Moth spares. Gipsy engine 
overhauls and spares; and now increased facilities at 
Biggin Hill for your C. of A. overhaul. All light aircraft 


types acceptable. Croydon 5151 


AIRTRADE LTD. for Aircraft and Aero ae 
spares. Components and Instruments. A.R.B 
Croydon Airport, Surrey. Tel.: CRO 0643 to232 


AIRCHILD Argus engines and airframe complete. 
Travelair Ltd., 115 Oxford Street, W.1. (Tel.: GER 
3382.) [0135 | 


LUGS and Sockets. More than 1,000,000 in stock 
covering over 50 different ranges. British and Ameri- 

can. Stock list on application to Sasco, Nutfield, Redhill, 
Surrey. Tel.: Redhill 5050. [0052 


AERONAL TICAL & MARINE SUPPLIES LTD. for 
all aircraft and engine spares for Dakota, Viking and 
Aeronautical and Marine Supplies Ltd., 
Essex. Tel.: Southend 40334/5/6. 
[0163 


H T. NEWTON AND CO. and NEWTONAIR 
* LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic equipment. A.1.D. and A.R.B. 

[0299 


100B; 


Dove aircraft 
Southend Airport, 


NVESTORS. 400cys, etc. Types 8A; 100A; 
200; supplied “‘as is” or released to A.R.B. 
UEL PUMPS, brand new. Type SPE 400 Mk |! 
(SUE6200) 24 volt. 400 GPH/PSI 10 SPE.& Co 
Ltd., Type PUL201 Mk 2 (SUE6237) Part No. 07949 


K E. JORDAN LTD., 87 Lord Street, Liverpool. [2439 
. 





} 





AIRCRAFT WANTED 


j 
RIVATE GROUP wishes to purchase single engine 
aircraft requiring C. of A. but must be reasonable 

condition and price. J. P. Forsyth, 95 Milton Street, 

Northampton (2470 








AIR PHOTOGRAPHY 





W. YOUNG 
* photographic 
Chatsworth Road, 


Specialists in ali ex-Government 
equipment Showrooms at 156 
London, E.5. Tel.: AMHerst 6528. | 
(0298 








Rio. 


AERO LIMITED 


MOONEY MK. 21 


For the past three months more Mooney 
Mk. 2Is have been sold than any other 
single engine retractable undercarriage 
aircraft in the world. After flying in this 
superlative aircraft, you too will say, 
“Make Mine Mooney”. To arrange a 
demonstration flight, contact:— 


R. K. DUNDAS AERO LTD. 
DUNDAS HOUSE 
59 ST JAMES’S STREET 
LONDON, S.W.! 
Tel.: HYDe Park 3717 Cables: DUNDUK 
Sole U.K. Distributors 
OR 
North of England Concessionaires: 
MERCURY AIRLINES LTD. 


MANCHESTER AIRPORT 
I.: MERCURY 5262 








APPOINTED DEALERS 


The North & West Midlands: Wes'air Limited, 
Squires Gate Airport, Blackpool, Lancs. 
East 
W.H.&J 


East Midlands : 
‘ogers (Engineers) Ltd., 
Gt. Barford, Bedford 
West: Steels (Aviation) Limited, 
Clifton, Bristol. 
Scotiand : Airwork Services Limited, 
Perth Aerodrome, Perth, Scotland. 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON s 








AIR PHOTOGRAPHY 





K~. F24, K19B, K17B and most other types of aircraft 


ae - stock. a. controls, also 
availa veloping equipment. orse prin tes: 
units available from stock. “—_ 


HARRINGAY PHOTOGRAPHIC SUPPLIES LTD, 
423 Green Lanes, London, N.4. Mountview 5241/5. 
{0816 





AIR SERVICING 





HANTS & Sussex Aviation Ltd., Portsmouth, have 

now obtained additional hangar space and can offer 
facilities for C. of A. overhauls, modifications and all 
types of repairs. Tel.: Portsmouth 62087. (0467 





AVIATION COMPUTERS 





K4%s OF EALING. Stockists of Aristo, Jeppesen, 
Weems, Swissair, R.A.F. Mk. 4, Box Dalton. 
Computers, Scale Rules, Protractors, Headsets, Goggles, 
etc. Quotations. Mail Order, by return. Write for 
latest Stock List, 8-10 Bond Street, Ealing, W.5. EAL 
2813. (0244 





BALL BEARINGS 





NEW Ball and Roller Bearings, over 4,000,000 in stock 
in more than 4,000 types. Britain's largest stocks. 
Stock list available. Claude Rye Ltd., 895-921 Fulham 
Road, London, $.W.6. RENown 6174 (Ext. 24). (0420 





BUSINESS OFFERS 





Tro VACANCIES exist for P.P.L. holders to take 
one-sixth share each in private light aircraft. Write 
now. Box No. 7462. (0421 





CAPACITY AVAILABLE 





KELLERING and Cam Profiling capacity up © 


Sft x 6ft or 6ft diameter. 
RMYTAGE BROS (KNOTTINGLEY) LTD. 
The Foundry, Knottingley, Yorkshire. Telephone: 
Knottingley 2743/4. 





CARS FOR SALE 


— 





YS aeroplane taken in part exchange for any of our 
400 used cars or 100 new cars always in stock. i 

your plane is worth more than the car or deposit required 

for a hire purchase transaction we will gladly refund the 

cash difference. Raymond Way, Kilburn, 

N.W.6. Maida Vale 6044. 








CLOTHING, FOR SALE OR WANTEO 








R. A.F. officers’ uniforms purchased, good selectiol 
of R.A.F. officers’ kit for sale, new and recor 





ditioned. Fisher's Service Outfitters, 86-88 Well 
Street, Woolwich. Tel.: Woolwich 1055. 
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WIRE THREAD INSERTS | 


Precision made in Carbon Steel for Aluminium and 

Magnesium. Also in Stainless Steel and Bronze. 

B.S.F. - Metric - B.S.P. - B.A. 
Whitworth + Unified 

















We are stockists of electronic valves, cathode 
ray tubes, klystrons, magnetrons, with partic- 
ularly large stocks applicable to aircraft and 
aircraft industry 


Also available, transmitter/receiver install- 
ations, compass installations, spares for above, 
headsets, microphones, etc. 


catalogues and details to: 


Z&1 AERO SERVICES LTD 


14 South Wharf Road 
London, W.2 


Please write for 














DOUGLAS 647 
DAKOTA 


FOR SALE 


ASTRAEUS LIMITED 
167 Victoria Street 


London SW1 
Phone VIC 1403 Cable Arreffay 


FLIGHT 





CLUBS 





GURREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255. M. of A. approved course. Tiger and 
Hornet Moths. Chipmunks and Prentice. Contract 
rates. Route 705, one hour from Victoria. [0292 





ELECTRICAL EQUIPMENT 








ELECTRICAL Connectors. More than 1,000,000 in 

stock, covering over 50 different ranges. British 
Stock list on application to Sasco, 
[0054 


and American. 
Nutfield, Redhill, Surrey. Tel.: Redhill 5050. 





FILM PRODUCTION 





F'LM PRODUCTION adviser to aviation industry. 
Derrick Black, 15 Bushey Road, Ickenham, Middx. 


(2472 
aaa 
=e 


VAGANGIES FOR 
NAVIGATORS 


AER LINGUS—IRISH 





INTERNATIONAL 
Navigators. 





| Applicants must have the following qualifications: 
Current British or American Flight Naviga- 
| tor’s Licence or Valid British Technical. 
1500 Hours as First Navigator. (This re- 
quirement could be balanced by a Navigation 
Instructor’s background or Service training 
plus long range navigation experience.) 


| Application should be made on the Company's 
Standard Application Form which may be ob- 
tained on POSTCARD request to the Personnel 
Department, Aer Lingus—trish International 
Airlines, P.O. Box No. 180, Dublin. 





| Applicants are requested not to make enquiries 


AIRLINES invite applications for vacancies as | 

















at any of the Company’s other offices. 


The closing date for receipt of completed applica- 
tion forms Monday October 30, 


is 1961. | 





| 





| 

| The... 

| | British Air Line Pilots Association 

81 NEW ROAD, HAYES, MIDDX. 
Tel. HAYES 3442/3/4 





Membership open to all commercial and 
Service pilots. For full details concerning 
objects and particulars of membership 
please write to the General Secretary. 











Send your ELECTRICAL 
OVERHAUL and REPAIR 
WORK to 


WHITTEMORE?’S 


OF COURSE! 
Biggin Hill 2211 (PBX) Kent 














all aircraft furnishings 


omen. a Eoms 


||. BENSON (A.LF) LTD 


JTHEND AIRPORT ESSEX 














Pertect Precision Aircraft Spring Washers 
to B.8. Spec. 2 SP. 47 
CROSS MANUFACTURING 
CO. (1938) LTD. 
Combe Down - Bath - Som. 
Tel: Combe Down 2355/8 
Grams: Circle, Bath 














There is a JODEL for you. | 
Either the AMBASSADEUR 3 seater | 
| 





or the MUSKETEER 4—5 seater. 
U.K. Agents: 
ROLLASON AIRCRAFT & ENGINES LTD. 
REDHILL AIRPORT - + SURREY 
Telephone: NUTFIELD RIDGE 2212 



























































Operators— 
OLD OR NEW! 


IF YOU ARE CONSIDERING START- 
ING YOUR OWN AIRLINE—OR EVEN 
IF YOU’VE GOT ONE—YOU CAN 
BUY OR LEASE AIRCRAFT FROM US 


THE FOLLOWING AIRCRAFT 
AVAILABLE IMMEDIATELY 


@® ARGONAUTS 
from £20,000/Lease 
£15 per hour 


@ NORTH STARS 
from £1 5,000/Lease 
£12 per hour 


@ AMBASSADORS 
from £45,000/Lease 
£20 per hour —All 
Check IV’d 


VIKINGS 

from £4,000/Lease 
£6 per hour (with or 
without freight door) 


DOVES 


from £12,000/Lease 
£15 per hour 


@ Pressurised 
Aircraft 


All enquiries to: 


OVERSEAS AVIATION LTD. 
C/O PANTON HOUSE, PANTON STREET, 
25 HAYMARKET, LONDON, 8.W.1 



























Airline Air Spares | 


KEEPS THEM 





aS 


, 5" Rin 5 -y a) 


AIRBORNE 


at Southend Airport... 

where AIRLINE AIR SPARES 
offer an unparalleled stock of 
VISCOUNT, DC4, VIKING and 
BRISTOL 170 spares 


GROUND EQUIPMENT — Hydraulic 
jacks, ground starters. Engine stands, main- 
tenance equipment, etc. 

WORKSHOP EQUIPMENT — Hanovia 
crack test equipment, tank inspection units, 
engine and power plant slings, etc. 


Airline Air Spares 


T. D. KEEGAN LTD 


UTHEND AIRPORT SOUTHEND OWN SEA essex 


















Our Ansafon telephone answering machine 
records all telephone calls after o hours 
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V.T.O.L AUTOSTABILISER 
DEVELOPMENT 


Shor ts ing programme of work on 


equipment for the S.C.1 research aircraft and for 
future V.T.O.L. projects. The work includes develop- 
ment of the Company’s latest electro-hydraulic auto- 
stabiliser for 


FULLY AUTOMATIC 


and investigations into the field of 


ADAPTIVE AUTOQ- 
STABILISERS 


are embarking on an interest- 


LANDING 







The Company requires 


Two Senior Electro-mechanical 

or Systems Development Engineers 
Applicants should have an Honours Degree in Electrical 
Engineering or Physics with at least five years’ experi- 
ence of light current engineering and with some servo 
experience. 


One Senior Hydraulics Engineer 

Applicants should have a good degree in Mechanical 
Engineering or an equivalent qualification and, in 
addition, at least five years’ experience of hydraulic 
servo Sy stems. 


Six Electro-mechanical Engineers 


Applicants should have graduated in Electrical 
Engineering or Physics and, preferably, have some 
experience of light current engineering. 

Applicants with a Higher National Certificate in 
Electrical Engineering or Electronics and with two 
years’ experience of light current engineering would 
also be considered. 


Two Hydro-mechanical 


Development Engineers 


Applicants should hold a degree or Higher National 
Certificate in Mechanical Engineering and have at 
least two years’ field or laboratory experience of 
hydraulic systems and components. 


The Company operates a Superannuation Scheme with 
which is associated free Life Insurance. 


Assistance with housing and with removal expenses is 
available to selected married candidates from Great 
Britain. 


Application should be made to the:— 
STAFF APPOINTMENTS OFFICER (S.A.732) 


SHORT BROTHERS & HARLAND LIMITED 
P.O. BOX 241 BELFAST 


$$$ 


The 
Strategic Air Offensive 


against Germany 
1939 - 1945 
by Sir Charles Webster 
and Dr. Noble Frankland 


The story of one of the most important 
contributions made by aircraft to the allied 
victory. It gives a vivid account of the 
strategy and tactics of the attack, the 
intelligence appreciations on which these were 
based, and the controversial decisions 
that were taken. The operation, and the 
gallantry and skill of the air crews who took 
part in them, are fully described in three 
volumes of narrative well illustrated with 
photographs and maps. The fourth volume 
consists of annexes on certain technical matters, 
important documents and statistical tables. 
42s. (post 2s. 3d.) each volume 


Gl id 8 fe) 


From the Goverment Bookshops, through any 
bookseller or by post from P.O. Box 569, London S.E.1 




















LUTON AIRPORT 


SPACE AVAILABLE IN STEEL 
HANGAR NOW NEARING 
COMPLETION 


SIZE: 200 FT. x 175 FT. WITH DOOR 
OPENINGS FRONT AND REAR OF FULL 
WIDTH 200 FT. AND 40 FT. HEIGHT. 
9,400 SQ. FT. OF OFFICE AND WORK- 
SHOP SPACE IN BRICK BUILT 
ANNEXES... HEATED. SERVICES FOR 
MAJOR OVERHAULS 





FOR FULL DETAILS OF SPACE AVAILABLE AND 


FACILITIES OF THE AIRPORT APPLY: 


ESTATES VALUER, TOWN HALL, 
LUTON, BEDS. Tel. 2800 
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COMMONWEALTH 


Aircraft Research and Development Unit for :-— 
Research and Development in the fields of 
Electronics as used in aircraft :— 
(a) Research into development 
frequency electronic equipment. 
(b) Maintenance of electrical standards. 


of high 


(©) Performance testing of new types of 
electrical equipment. 
(@) Pan-<limatic testing of electronic 


[equipment. 


QUALIFICATIONS: Honours degree in Phy- 
sics or other Academic Qualifications and 
research achievements considered the equiva- 
lent. Several years’ experience in electronics 
research and development. 

NOTE: 
period of up to five (5) years and will be attached to 





CONTRACT EMPLOYMENT: 
In this case the Commonwealth will bear the cost of 

APPLIC. ATIONS: 
October 24, 1961. 








QUALIFICATION 


OF AUSTRALIA 


DEPARTMENT OF SUPPLY 
AIRCRAFT ELECTRONICS 


The Department of Supply invite applications for the following permanent positions in their Research 


Development Branch:— 
SENIOR SCIENTIFIC OFFICER HIGHER EXPERIMENTAL OFFICER 
(Two positions) 
SALARY: £2,491—£2,686 (Australian Cur- =o" £1,761—£1,981 (Australian Cur- 
ry), 
_ DUTIES: Position No. 40— 
DUTIES: Responsible to commanding officer, (a) Pan-climatic and durability testing of 


electronic equipments, components and 
materials, including the development of 
testing equipment. 
(b) Maintenance of electrical standards for 
electronic test instruments. 
Position No. 37— 
Detailed planning, conduct, analysis and 
reporting on tests for the measurement of 
aircraft and engine performance, including 
necessary instrumentation. Assist as required 
on investigations involving collection and 
—, of performance data. Observer flying 
as required durin conduct of tests. 
Both positions—Appro- 
Priate University degree or equivalent qualifi- 
cations together with several years’ experience 
relevant to the duties of the position applied for. 


(All positions)}—The successful applicants will be seconded to the Department of Air for a 


the Aircraft Research and Development Unit of 


the Department of Air at Laverton, near Melbourne, Victoria. 
TRAVEL: Under certain conditions, the Commonwealth will bear the cost of first-class travel to 
Australia for successful applicants and their dependants (wife and dependent children). 
If desired by the successful applicants, consideration may be given 
to entering into an agreement for a three (3) or five (5) year contract of employment in Australia. 


return fares; together with the cost of removing 


the successful applicants’ furniture and effects up to a maximum cost of £500 (Australian); £250 


Forms obtainable from Senior Representative (AV.124/4), Department of Supply, 
Australia House, Strand, London, W.C.2, with whom completed applications should be lodged by 














FOR CHARTER 








AIR LINKS have a DC3 fleet available for charter, up 
to 36 seats or freight from Gatwick or Leeds Air- 
Enquiries to Air Links, Gatwick Airport. (Tel.: 

[0236 


port. 
No. Livingstone 8811, ext. 6543.) 





FOR SALE 





1°. TO 1914, approximately 600 copies Flight, Aero, 
Aeroplane, few Aeronautics, for full particulars and 
offers write Thorpe, 188 Park Road, Kingston, Surrey. 
[2471 





GROUND EQUIPMENT 





GURPLUS TEST EQUIPMENT for sale. Hydraulic, 
pneumatic, vacuum, electrical, low temperature, 
instrument, propeller, tensile impact, creep, crack 
detection, etc. Send requirements. L. Solloman Ltd., 
1 Beaufort Street, Manchester, 3. Phone BLAckfriars 
4571. [0452 





HIRE PURCHASE 





HERE purchase on your own plane. We will buy your 
machine and hire purchase it back to you over three 
ears.—Raymond Way Motors Ltd., Kilburn, N.W.6. 
MAlda Vale 6044. [0247 





INSURANCE 





ULL FLYING COVER ——— - im, 
Endowment Assurances, House Purchase and 
ment Provision WITHOUT ANY EXTRA PREMIUMS 
for Pilots and Aircrew of Civil Airlines and Flying Clubs. 
Competitive terms for R.A.F. Personnel, Instructors, 
Test Pilots. City Assurance Consultants Ltd., 46 Cannon 
Street, London, E.C.4. CITy 2651/2/3. [0068 





PLEASE 


RATE: |/2 PER WORD, MINIMUM 


IF USED IN ADVERTISEMENT. 
BOX No. 
Cheques, etc., payable to“ FLIGHT” 


NUMBER OF INSERTIONS REQUIRED 








Witte 


INSERT THE ADVERTISEMENT 


NAME AND ADDRESS TO BE INCLUDED IN CHARGE 


PRESS DATE: FIRST POST THURSDAY 
following week’s issue. 


-— CLASSIFIED ADVERTISEMENTS —— 


Use this Form for your Sales and Wants 


To “Flight” Classified Advertisement Dept., Dorset House, Stamford St., London, S.E./. 


* Telephone: WATerloo 3333 * 


14/-. 


if required, add 2 words plus I/-. 


crossed “& Co.” 


for 


Please write in BLOCK LETTERS with ball pen or pencil. 





INDICATED ON FORM BELOW 


REMITTANCE VALUE 


sébneitetiedesesonenisie ENCLOSED 












42 


PACKING AND SHIPPING 





& 
R. Chiswick, London, W.4. Phone: Chiswick 7761. 


Official packers and shippers to the aircraft industry. 
[0012 





SERVICES OFFERED 





EPAIRS and C. of A. overhaul for all types of 


aircraft. Brooklands Aviation Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton. Tel.: 
Moulton 3251 [0307 


RADIO AND RADAR 





AF! ER SALES SERVICE. We guarantee 12 months 


free servicing on all new equipment sold by us. ° 


Make sure you order your new and secondhand equip- 
ment from A. J. Whittemore (Aeradio), Ltd., Biggin 
Hill, Kent [0302 


SITUATIONS VACANT 


NLICENSED AIRCRAFT ELECTRICIAN re- 
quired for service in the Persian Gulf area. Good 
leave and allowances. Apply The General Manager, 
Airwork Services Ltd., Bournemouth (Hurn) Airport, 
Christchurch, Hants (2463 





J. PARK LTD., Dominion Works, Thames Road, | 


} 
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SITUATIONS VACANT 





SITUATIONS VACA 


ie, 


NT 





ADEN AIRWAYS (BOAC ASSOCIATE). Due to 
continued expansion with the impending introduc- 
tion of the Avro 748 Aden Airways are seeking additional 
Licensed 4 ircraft Engineers. Essential qualifications are 
sound practical experience, “A’’ Licence on DC3, 
Argonaut and/or “C” License on P. & W. 1830 and 
R.R. Meriins. Turbine experience or licences a con- 
sidered advantage. Salaries in the range £1,548 to 
£1,938 p.a. dependent upon qualifications and experi- 
ence, with income tax paid. free furnished accommodation 
for both married and single engineers. 60 days U.K. 
leave per annum, free passages for successful applicant 
and his family, together with generous contributory 
Pension/Provident and Medical Schemes. Engineers 
interested in an interview are asked to forward full 
details of qualifications and experience in strict confidence 
to Personnel Manager, BOAC Associated Companies 
Ltd., Airways Terminal, Buckingham Palace Road, 
London, S.W.1. (2 





O0.A.C. ASSOCIATED COMPANIES LIMITED, 
Kuwait Airways Limited, Kuwait, urgently require 

on a temporary or a permanent appointment a Twin 
Pioneer Captain to operate in connection with their oil 
company charters. Minimum Licence requirement for 
this appointment is a senior commercial licence with a 
valid instrument rating and appropriate type technical 
for the Twin Pioneer. The rates of pay in the range: 
Married £2,639 per annum to £2,737 per annum and 
Single £2,414 per annum to £2,512 per annum with free 
accommodation and all income tax paid. Two months 
annual leave or pro rata for temporary. Apply in writing 
or telephone P.M. B.O.A.C. (A.C.) Airways Terminal, 
Buckingham Palace Road, London, S.W.1. Tel: 
Victoria 2323, ext. 2. (2464 








DEVELOPMENT 
OF THE 


FLIGHT DEVELOPMENT 
ENGINEERS 


(1) with practical experience of 
automatic controls and stability 
work for the flight development 
of autopilots and blind-landing 
systems, (2) with general practi- 
cal flight test experience for 
observing and the planning and 
integration of flying program- 
mes. 


TECHNICAL ASSISTANTS 
(FLIGHT TEST) 
with experience for the initiation 





THE DE HAVILLAND 


AIRCRAFT COMPANY 


LIMITED 





TRIDENT and JET DRAGON 
CIVIL AIRLINER SERIES 


The de Havilland Aircraft Company at Hatfield have the 
following vacancies for important work in this field. 


Please apply giving details of qualifications and experience to: 
The Personnel Manager (Ref. 515) 
The de Havilland Aircraft Co. Ltd. 
Hatfield, Herts 


‘HAWKER 
| 2) ») 3 


AVIATION 





and development of new meth- 
ods for the reduction and analy- 
sis of flight test data. 


AERODYNAMICISTS 


with at least three years’ experi- 
ence in performance or stability 
and control work. 


WiND-TUNNEL DRAUGHTSMAN 


for design and detailing of Wind- 
Tunnel Models, and the special 
rigs and equipment needed in 
tests. Capable of his own stres- 
sing to a reasonable standard. 
H.N.C. or equivalent would be 
preferred. 














i, 
AIR TRAFFIC CONTROL OFFICER CADETS: 
MINISTRY OF AVIATION 


Up to 30 cadetships for men and women a 
under 23 on October 1, 1961. Qualifications: Gat 
in English Language and four other subjects includin ing 
two at “A” level (one of which must be Mathematics 
a science subject); or equivalent academic quali in 
Starting salary £470 (at 18) to £590 (at 21 of over 
scale maximum £710. Four years’ training course leading 
to appointment as Air Traffic Control Officer (Present 
national salary scale £832 to £1,539); prospect of 
sionable employment and further promotion Write ie 
details and application form to: 


Civil Service Commission, 
6 Burlington Gardens, 
London, W.1, 
quoting 323/61/22. Closing date October 25, 1961, 
[ 


ILOTS WITH C.P.L., spraying and dusti 
3 ence required by agricultural company ia tena 
Permanent. Salary £2,760 p.a. Write Aviation Services, 
8 Gloucester Avenue, Kingston 6, Jamaica. [2474 





LOUGHBOROUGH COLLEGE OF 
TECHNOLOGY 


Applications invited for the following post in Department 
of Aeronautical Engineering: 


Chief Technician to assist teaching staff in research and 
student projects; developing laboratory equipment; 
general departmental work. 


a should have had good industrial drawing’ 
office experience, preferably in the aircraft industry 
Possession of Higher National Certificate, or equivalent, 
an advantage. 

Salary scale: £865 to £975, or specially £1,100 per annum 
Commencing salary determined by experience and 
qualifications. Post is pensionable. 


Apply in writing to Head of Aeronautical Department. 
[2468 





AIR TRAFFIC CONTROL OFFICER 
for 
LEEDS AND BRADFORD AIRPORT 


One Air Traffic Control Officer required. M. 0. A 
Certificate of Competency essential, with Radar Rating 
an‘ad vantage. Flying experience and recent A.T.C. expen- 
ence essential. Salary range of £815 to £690 plus Radar 
Bonus of £100 per annum, Forms of application may be 
obtained from the Airport Commandant, Leeds and 
Bradford Airport, Yeadon, Nr. Leeds, to whom they 
should be returned not later than October 20, 1% 


HENRY PATTEN 


TOWN CLERK AND CLERK TO THE LEEDS 


AND BRADFORD AIRPORT JOINT COMMITTEE 
(2466 








BABCOCK & WILCOX 
LIMITED 


ATOMIC ENERG Y DEPARTMENT 
invites applications for the post of 


for design of special pressure vessels. 
The work would involve interesting 
stress analysis and a close liaison with 
the Research Department, the Works, 
the Erecting Department and the 
Estimating Department of the Com- 
pany in the solution of practical 
problems arising in the manufacture 
and erection of heavy pressure vessels. 
A degree in Mechanical or Structural 
Engineering is required and experience 
of stress analysis would be an advantage 
= ‘ 
Applications, stating age, qualifica- 
tions, experience and salary 
should be addressed to: 

THE ASSISTANT SECRETARY 























209 Euston Road, London, N.W.1 
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SITUATIONS VACANT 


—————— 


ETY OF BRITISH AIRCRAFT CONSTRUC- 
TORS. A vacancy exists for a Technical Officer to 
gssist in the Secretaryship and management of a range of 
echnical Committees with special reference to those 
metallic materials and production processes. 

Some familiarity with report writing or similar experi- 
exe is desirable. Write, giving particulars, to the 
Technical Secretary, a oy cf a 
Constructors Ltd., 29 <ing Street, St. James's, London, 
gW.l. (0237 








AHAMAS AIRWAYS LIMITED (BOAC Associate) 
B are seeking additional Traffic and allied staff for 
their station at Nassau and applications are invited from 
witably qualified and experienced men for the following 

intments: Station and Traffic Assistants. Experience 
ia civil airline procedures, passenger and cargo handling 
methods is essential for these appointments. in addition, 

supervisory qualifications necessary for the duties of 
§ation Duty Officer will be carefully investigated in all 
applications. Starting salary in the range of £24 to £36 
per week. 
Transport Officer. Experienced in the supervision and 
«onomical deployment of a highly flexible transport 
feet concerned with baggage and passenger handling 
and in miscellaneous Company duty vehicles. A mech- 
wncal maintenance background is of considerable 
importance, and essential for the proper maintenance 
rostering procedures of various types of vehicles and 
satic equipment. Starting salary £40 to £45 per week. 


THESE APPOINTMENTS are permanent and pen- 
sionable with generous holidays and low income tax, 
Written applications only giving brief personal details 
and experience should be addressed to: Personnel Man- 
get, BOAC Associated Companies Limited, Airways 
Teminal, Buckingham Palace Road, London, Sead 





SITUATIONS WANTED 





A Lr. 7,500 hours. Command Dakota, 1,200 hours. 
fe Requires position, airline or executive. Available 
October. Box 7534. (2469 





TUITION 





UTHEND-ON-SEA MUNICIPAL FLYING 

SCHOOL, Commercial and Private Pilot’s train- 
ing Instructors’ Courses, night flying every night. 
Rates from £4 (contract). No entrance fee or subscrip- 
ton. Municipal Airport, Southend-on-Sea. Southend- 
on-Sea 40201. 


ONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with Home Study 
Correspondence Courses or combination of both for 
al aspects of professional pilot and navigation certifica- 
tions, also PPL. Officially appointed Services Courses 
Scheme, 33 Ovington Square, Knightsbridge, London, 
$W.3, KEN 8221. [0510 


EARN TO FLY, £37: Instructor’s Licence and Instru- 
ment flying for £4 12s. 6d. Night flying £5 12s. 6d. 

pr hour. Residents 6 guineas weekly. Specialised 
Courses for Commercial Pilot’s Licence. Wiltshire School 
of Flying Ltd., Thruxton Aerodrome (Andover Junc- 
tion, Ihr 1Smin from Waterloo), Hants. [0253 


A FR.AeS., A.R.B., Certs., A.M.I.Mech.E., etc. 
* on “No Pass—No Fee” terms. Over 9000 suc- 
cases. For details of Exams and Courses in all Branches 
of Aeronautical work, Aero Engines, Mechanical Eng., 
te., Write for 148-page Handbook—free B.1.E.T. (Dept. 
™), 29 Wright’s Lane, London, W.8. [0707 


DENHAM LINK TRAINING CENTRE, D4 and 

ANT 18 Trainers. Instrument Ratings, Renewals 
and latest procedures for flights to any Aerodrome in the 
World. 2is. an hour. Denham 3171. [0295 


ANIGATION LTD. provides full-time or postal tuition 
~ Of a combination of these methods for M.T.C.A. 
pilot-navigator licences. Classroom instruction can be 
Movided for A.R.B. General, certain specific types and 
performance schedule examinations. D4 Links. Ring 
y 8671. For details apply Avigation Ltd., 30 

tral Chambers, Ealing Broadway, London, W..5. 
EALing 8949. [0248 
EXETER SCHOOL OF FLYING offers the least 
expensive and most comprehensive flying training 
We specialise in Commercial Pilot training 

tad Instructors’ training and our Private Pilot’s course is 
Tore. Contract rates from £3 18s. 6d. Full Air 
mafic Control. VHF/DF and 24 hour. Met Service. 
equipped aircraft. Grass or runways. Local 
‘*commodation from £3 10s. Airport £5 15s. 6d. Exeter 
Airport Limited, Exeter. Tel.: 67433 (0281 




















VENDAIR FLYING CLUB. Flying training, Tigers, 
Austers, etc. Full details on request. Write or 
thone Biggin Hill 2251 [0239 














OLLS-ROYCE 


Aero Engine Division DERBY 








OPPORTUNITIES FOR 
MECHANICAL ENGINEERS 


Immediate openings are available for experienced and suitably qualified Mechanical Engineers for 
work in the fields of Stress and Vibration Analysis. 


STRUCTURES ENGINEERS (2) are required for 
interesting and original work on the theoretical Stress Analysis of the structural parts, including 
sheet metal fabrications, of aero gas turbines. A sound grasp of the fundamentals of thermodynamics 
and structural stress analysis is essential. 


VIBRATION ENGINEERS (2) are required for 
(a) a varied and interesting programme of investigation into the vibration characteristics of rotor 
blades and discs for high-speed turbo-machinery, 
(b) work on the stability of turbo-prop installations, and critical speeds of two-spool engines. 


These interesting and complex problems require some experience in the modern mathematical 
techniques normally associated with aircraft flutter problems. 


Actractive openings await applicants with a keen interest in the theoretical approach to the solution 
of problems; unrivalled opportunities exist for confirmatory testing in the extensive Rolls-Royce 
development facilities. 

It is expected that the high complexity of the problems involved will necessitate the fullest possible 
use of the IBM 7074 Computer operated by the Company. 


QUALIFICATIONS 
Candidates should hold a university degree or equivalent and be between the ages of 25 and 35. 
They should also have a minimum of 2 years’ experience in the required fields or on asso- 
ciated problems. 


Write for an application form to 
THE MANAGER, TECHNICAL ADMINISTRATION DEPARTMENT 
(AERO DIVISION) 
ROLLS-ROYCE LIMITED, P.O. BOX 31, DERBY 
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To meet operational requirements in 1962 BEA offer a number of 
appointments to Pilots between 20 and 31 years, seeking a pro- 
gressive airline career. 


We would like to hear immediately from Pilots who already possess 
a Commercial Pilot's Licence and Instrument Rating or, those who 
could obtain these minimum qualifications and would be available 
to commence by January/February 1962. 


Commencing salary £1230- £1410 per annum according to qualifi- 
cations and flying experience. 

Write for application form to Senior Employment & Services Officer 
Flight Operations Department, BEA, Bealine House, Ruislip, Middlesex 





BRITISH EUROPEAN AIRWAYS 
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BOOKS 





“MECHANICS for the Home Student,” by Eric N. 

Simon, in association with W. D. Burnet, B.Eng., 
Lecturer in Mechanical Engineering at Sheffield Uni- 
versity. The nineteen chapters of this practical book 
provide an excellent introduction to the subject under 
such headings as Action, Force, Momentum, Power, 
Applied Force, Friction, Centre of Gravity, Density, 
Fluids, Gases, Heat, Vibration, Stress, Impact, Rota- 
tion, etc. 7s. 6d. net from all booksellers. By post 
8s. 3d. from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


“Coast Navigation for Yachtsmen,” 3rd 

Edition, by M. Blewitt. This little book, intended 
especially for beginners, should receive a very warm 
welcome from every yachtsman who has wanted to 
learn the art of navigation by the heavenly bodies, but 
has been deterred by its apparent complexity. In 
particular, it will make an immediate appeal to all 
who feel their mathematics are not up to standard, for 
neither geometry nor trigonometry play any part in 
the author’s explanation— indeed, even those who can 
manage little more than addition and subtraction should 
master this book with ease! 64 pages. Illustrated with 26 

i s and graphs. 7s. 6d. net from all booksellers. 
By post 8s. from Iliffe Books Ltd., Dorset House, Stam- 
ford Street London, S.E.1. 


“WALUE-For-Money Motoring.” By J. R. Davey. 
This book, by a member of “The Autocar” staff, 
is specially designed to show the motorist how he can 
run his car at the lowest overall cost. Among the sub- 
jects dealt with are the choice of petrols and oils; how 
to obtain the maximum m.p.g.; self-servicing; how to 
recognize the need for a major overhaul; methods of 
preserving bodywork; the correct use of tools; buying 
a new or secondhand car. 7s. 6d. net from all book- 
sellers. By post 8s. 2d. from Iliffe Books Ltd., Dorset 
House, Stamford Street, London, S.E.1. 


“Ce Driving As An Art.” 2nd Edition, By S. C. H. 
Davis of “The Autocar.” This guide for learners 
and advanced drivers by a former racing motorist is 
outstanding in teaching roadcraft—the higher art of 
driving, as distinct from the elementary business of 
making a vehicle start, stop and keep on its course. 
The present edition has been thoroughly revised and 
re-illustrated. Some of the subjects dealt with are: 
the driving test; driving in rain, fog and snow; driving 
in traffic and driving for performance; dealing with 
passengers, luggage and trailers; foreign touring; and 
care and maintenance. 12s. 6d. net from all booksellers. 
By post 13s. 6d. from {fliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 





ROYSTON INSTRUMENTS LTD. 


Magnetic Tape Data Recording 


SENIOR SALES AND 
SYSTEMS ENGINEER 


is required for our Aircraft Div- 
ision. Considerable knowledge of 
aircraft systems and associated 
transducers is required, and exper- 
ience of aircraft flight recording 
problems is desirable, 


Salary is dependent on experience 
and qualifications. 


Please reply to:— 
The Managing Director, 
Royston Instruments Ltd, 
Canada Road, Byfleet, 
Surrey. 
Tel. Byfleet 42211 





BOOKS 





es 


“ & BACS or Nomograms,” by A. Giet. T, 

A from the French by H. D. Phippen oa at 
Head. Most engineers have made use of nomograms 
at some time in their careers, and are fully alive to the 
fact that they are a very convenient too! when the same 
formule have to be solved repeatedly for several sets of 
variables. It is fair to say, however, that only a smalj 
proportion of even those who habitually employ nomo- 

ams know how to construct them for their own use. 
Most of the comparatively small literature on the Subject 
is written for mathematicians and is extremely difficult 
for the practical engi to comprehend. This book j 
essentially Practical, and not only demonstrates the ony 
and varied applications of the abac or nomogram, but 
shows how even those without highly specialized mathe- 
matical = may construct their own charts, 355. 
net from all booksellers. By post 36s. from Iliffe Books 
Ltd., Dorset House, Stamford Street, London, $.E.1, 
“"THE Autocar Road Tests—Autumn 1959,” By 

“The Autocar”’ technical staff. Ilustrated reports 

on the performance of current British and foreign cars 
including small family cars, luxury saloons and 
enthusiasts’ sporting models. Each report contains a 
description of the car’s behaviour under varying condi- 
tions, numerous photographs and plans and a 
I Ty —. a. 6s. 6d. net all 

sel . By post 7s. 2d. from Iliffe Books Ltd., Dorset 
9 ——_ es London, S.E.1. 
- ‘ontinental—By Car.” Holiday motoring i 

_ Europe. By Walter Hutton. The author, who 1 
one time was European Manager of the New York Times, 
spends six months of each year touring on the Continent 
of Europe, and in consequence has a unique of 
his subject. In this book he explains how to avoid the 
congested routes, either when travelling to known tourist 
attractions or in seeking the lesser-known bea Spots 
and places of interest. After a chapter on plans prepa- 
rations, all the main countries of central Europe are 
visited, France, Belgium, Holland, Germany, Austria, 
Switzerland, Italy and Spain. There are also chapters on 
mountaineering by car; and highways to hobbies. The 
text is supported by clearly drawn maps, including those 
covering the best approach routes to various countries, 
and mountain passes. The author gives first-hand infor- 
mation on condition of roads, hotels to visit and places 
and things to see. 17s. 6d. net from all booksellers. By 
post 18s. Sd. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 
“YACHTING Quizzes,”” by Max A. Chappell. Packed 

with information on everything nautical, from tides 

to trade winds, from fishing grounds to first aid. A book 
every enthusiast must read. 3s. 6d. net from all book- 
sellers. By post 4s. from Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 











TRADAIR LIMITED 
at Southend Airport 


URGENTLY REQUIRE SKILLED 


AIRCRAFT ELECTRICIANS 


Experience on Viscount and/or Viking 











MINISTRY OF AVIATION 
Air Traffic Control Officers 


Posts for men or women at least 23 and under 
35 on 1/7/61. Candidates must have had recent 
aircrew experience, preferably as pilot or navi- 
gator in civil air transport or H.M. Forces; but 
exceptionally, extensive experience in A.T.C.O. 














BRITAIN’S ONLY 
AVIATION SCHOOL 


AIRWORK S22 
SERVICES 


* commercial and 
private licences 


* instrument rating 








aircraft an advantage. duties may | v2 accepted. They should normally omen 
iso have G.C.E. with five passes, or an equiva- 
Tep salaries will be paid, and every lent academic qualification. i engineering 
consideration will be shown. (London) from £872 to £1,251. Maximum 
: £1,599. Appointment initially unestablished, * full residential 
Please apply: n detail to: yea of establishment and promotion. facilities 
ly: 
Chief Electrical Engineer 
MINISTRY OF AVIATION 
Tradair Limited, Southend Airport Est 5 (a) } R758, ‘The Adelphi MINISTRY OF AVIATION APPROVED 
Southend-on-Sea, Essex John Adam London, W.C.2. Airwork Services Ltd., 
35 Piccadilly, London, W.1 
Page Page Page 
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OW COST LIGHT AIRCRAFT RADIO 
PRESENTED BY 


BURNDEPT 


A.h.B. Approved 


FLYING HIGH AND DOWN TO EARTH! spottight on the BE.256 


ELECTRONICS 


BURNDEPT 
al 


NUCLEONICS 


‘Flying high’, because quality and reliability are uppermost —‘ down to earth’ because its simplicity 
and price put it in a class of its own. — £167. 10. 0d. (Drive cable and crystals extra.) 

The new BE.256 Light Aircraft Transmitter/Receiver—remote controlled version of the BE.255 with 
air to ground communication in the 116/132 Mc/s VHF band for a nominal range of 50 miles at 3,000 ft. 


Crystal controlled on both transmit and receive—provides a choice of 5 channels to the operator at any one 
time. 160 channels spaced 100 Kc/s apart are available, and the crystals can easily be changed during flight. 
Input voltage 12 or 24 volts, the changeover being effected by a simple and foolproof plug and socket arrange- 
ment. Receiver output for one or two pairs of phones in parallel, giving optimum results in both conditions. 
BE.255—without remote control £136. 7. 6d. Crystals extra. BE.219—Single Channel VHF emergency T.R. Fully 
reconditioned. E.1.D. release. £90.0.0d. Makers of SARBE U.H.F. and TALBE VHF Sea-Air Rescue Beacon. 


Enquiries welcome: Telecommunications Division, BURNDEPT LTD. ERITH, KENT. Tel: Erith 33080 
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CONTROL VALVES—As early as 1935 Rotax 
provided control valve pressure regulation. 
Today, with over twenty-five years of experience, 
Rotax design, develop and manufacture all types 
of control valves for Britain's finest engines and 
aircraft. The in-line construction of this equip- 
ment, the exceptional light weight and the com- 
pact design make these valves the most modern 
available. Backed by the finest facilities, it is 
success like this with proven performance and 
lasting reliability, that is built with experience. 


/{ you have a particular aircraft electrical problem, write to:— 


5 October /96/ 


ROTAX 
SUID Wh 


WILLESDEN JUNCTION, LONDON, N.W.10. Tel.: ELGar 7777 
L l LUCAS-ROTAX (AUSTRALIA) PTY. LTD., MELBOURNE AND SYDNEY, AUSTRALIA. 


LUCAS-ROTAX LTD., TORONTO, MONTREAL AND VANCOUVER, CANADA. 


ADVANCED GENERATING AND STARTING SYSTEMS AND ELECTRICAL EQUIPMENT FOR AIRCRAFT 
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